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ADVERTISEMENT. 
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IN  the  following  plan  of  tbis  Work  we  trust 
it  will  be  understood,  that  the  Editor  does 
not  pledge  himself*  that  all  the  subjects 
mentioned  shall  be  touched  upon  in  every 
number.  This  is  plainly  impossible,  unless 
every  article  should  be  very  short  and  im- 
perfect. All  that  the  Public  are  entitled  to 
expect  is,  that  in  the  progress  of  the  Journal, 
the  various  subjects  mentioned  may  occupy 
such  an  extent  as  our  communications  and 
resources  shall  permit 

We  have  been  honoured  by  such  a  list  of 
names  of  gentlemen  who  are  willing  to  be 
considered  as  contributors  to  this  Journal, 
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IV  ADVERTISEMENT. 

that  the  publication  of  it  would  afford  us  n^ 
ordinary  gratification,  did  we  not  feel  that  it 
is  more  decorous  to  allow  their  names  to 
appear  with  their  communicatiotts,  without 
laying  thent  trader  a  pterious  pledge  to  the 
Public  which  it  might  not  be  convenient,  in 
every  instance^  to  redewn. 
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PLAN  OF  THS  WORK. 


7liIS  Journal  is  intended  to  embrace  the  circle 
of  THE  Physical  Sciences,  with  their  appHcatioa 
to  THE  Arts,  and  to  eyery  useful  purpose. 

It  is  deigned  as  a  deposit  for  or^kud  Jhneriemi 
communications;  but  will  contain  also  occasional 
selections  from  Foreign  Journals,  and  notices  pf 
the  progress  of  Science  in  other  couii&ies.  Within 
its  plan  are  embraced 

Natu&al  Histohy,  in  its  three  great  depart* 
ments  of  Mineralogy,  Botany,  and  Zoology. 

Chemistry  and  Natural  Philosophy,  in  their 
various  branches:  and  Mathematics,  pure  and 
mixed. 

It  will  be  a  leading  object  to  illustrate  Ameri- 
can Natural  HisTcmY,  and  especially  our  Mine- 
ralogy and  Gteology. 

The  Applications  of  these  sciences  are  obvi- 
ously as  numerous  as  physical  arts^  and  physical 
wanis  ;  £>r  no  one  of  these  arts  or  wants  can  be 
named  which  is  not  connected  with  them. 

While  Science  will  be  cherished  for  iis  oum 
uxke^  and  with  a  due  respect  for  its  own  inherent 
dignity;  it  will  also  be  employed  as  the  hand^ 
maid  to  the  Arts.  Its  numerous  applications  to 
AoRicuLTUREy  the  earliest  and  most  important 
of  them ;  to  our  Manufactures  both  mechanicfid 
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VI  PLAN  OP  THE  WORK. 

fuid  chemical;  and,  to  our  Domestic  Economt, 
wiU  be  carefiillj  sooght  out,  and  faithfiillj  made. 

It  is  also  within  the  design  of  this  Journal  to 
receive  communications  on  Music,  Sculpture, 
Engraving,  Painting,  and  generally  on  the  fine 
and  liberal,  as  well  as  useful  arts. 

On  Military  and  Civil  Engineering,  and  the 
art  of  Navigation. 

Notices,  Reviews,  and  Analyses  of  new  and 
scientific  works,  and  of  new  Inventions,  and  Spe- 
cifications of  Patents. 

Biographical  and  Obituary  Notices  of  scientific 
men ;  essays  on  Comparative  Anatomy  and  Phy- 
siology, and  generally  on  such  other  branches  of 
medicine  as  depend  on  scientific  principles. 

Meteorological  Registers,  and  Reports  of  Agri- 
cultural Experiments :  and  we  would  leave  room 
also  for  interesting  miscellaneous  things,  not  per- 
haps exactly  included  under  either  of  the  above 
heads. 

Communications  are  respectfiilly  solicited  firom 
men  of  science,  and  from  men  versed  in  the  practical 
arts. 

Learned  Societies  are  invited  to  make  this 
Journal,  occasionally,  the  vehicle  of  their  com- 
munications to  the  Public. 

The  editor  will  not  hold  himself  responsible 
for  the  sentiments  and  opinions  advanced  by  his 
correspondents;  but  he  will  consider  it  as  an 
allowed  liberty  to  make  slight  verbal  alterations^ 
where  errors  may  be  presumed  to  have  arisen 
from  inadvertencv. 
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INTRODUCTORY  REMARKS. 

X  HE  age  in  which  we  li?e  is  not  less  distinguished  by  a 
vigorous  and  successful  cultivation  of  physical  science,  than  by 
its  numerous  and  important  applications  to  the  practical  arts, 
and  to  the  common  purposes  of  life* 

In  every  enlightened  country,  men  illustrious  for  talent, 
worth,  and  knowledge,  are  ardently  engaged  in  enlarging  the 
boundaries  of  natural  science ;  and  the  history  of  their  labours 
and  discoyeries  is  communicated  to  the  world  chiefly  through 
the  medium  of  Scientific  Journals.  The  utility  of  such  Journals 
has  thus  become  generally  evident ;  they  are  the  heralds  of 
science ;  they  proclaim  its  toils  and  its  achievements ;  they 
demonstrate  its  intimate  connexion  as  weU  with  the  comfort, 
as  with  the  intellectual  and  moral  improvement  of  our  species ; 
and  they  often  procure  for  it  enviable  honours  and  substantial 
rewards. 

In  England,  the  interests  of  science  have  been,  for  a  series 
of  years,  greatly  promoted  by  the  excellent  Journals  of  Til- 
loch  and  Nicholson  ;  and  for  the  loss  of  the  latter,  the  scientific 
world  has  been  fully  compensated  by  Dr.  Thomson's  Annals  of 

Vol.  I....N0.  1.  1 
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Philosophy,  and  by  the  Journal  of  Science  and  the  Arts,  both* 
published  in  London. 

In  France,  the  Annates  de  Chimie  et  de  Physiqae,  the  Jour- 
nal des  Mines,  the  Journal  de  Physiqut,  &c.  have  long  enjoyed 
a  high  and  deserved  reputation.  Indeed^  there  are  few  coun- 
tries in  Europe  which  do  not  produce  some  similar  publica- 
tion ;  not  to  mention  the  transactions  of  learned  societies  and 
numerous  medical  journals. 

From  these  sources  our  country  reaps,  and  will  long  con- 
tinue to  reap,  an  abundant  harvest  of  information  :  and  if  the 
light  of  science,  as  well  as  of  day,  springs  from  the  east,  we 
will  welcome  the  rays  of  both  ;  nor  should  national  pride  induce 
US  to  reject  so  rich  an  offering. 

But  can  we  do  nothing  in  return  ?  In  a  general  diffusion  of 
useful  information  through  the  various  classes  of  society,  in 
activity  of  intellect,  and  fertility  of  resource  and  invention, 
producing  a  highly  intelligent  population,  we  have  no  reason 
to  shrink  from  a  comparison  with  any  country.  But  the  de- 
voted cultivators  oi  science,  in  the  United  States,  are  compara- 
tively few  ;  they  are,  bowever,  rapidly  increasing  in  number. 
Among  them  are  persons  distinguished  for  their  capacity  and 
attainments,  and,  notwithstanding  the  local  feelings  nourished 
by  our  state  sovereignties,  and  the  rival  claims  of  several  o« 
our  larger  cities,  there  is  evidently  a  predisposition  towards  a 
concentration  of  effort,  from  which  we  may  hope  for  the  hap- 
piest results,  with  regard  to  the  advancement  of  both  the 
science  and  reputation  of  our  country. 

Is  it  not,  therefore,  desirable  to  furnish  some  rallying  point, 
some  object  sufficiently  interesting^to  be  nurtured  by  common 
jefibrts,  and  thus  to  become  the  basis  of  an  enduring,  common 
interest  ?  To  produce  these  efforts,  and  to  excite  this  interest, 
nothing,  perhaps,  bids  fairer  than  a  Scientific  Journal. 
Hitherto  nearly  all  our  exertions,  of  this  kind,  have  been  made 
by  medical  gentlemen,  and  directed  primarily  to  medical  ob- 
jebts.  We  are  neither  ignorant  nor  forgetful  of  the  merits  of 
our  various  Medical  Journals,  nor  of  the  zeal  with  which,  as 
far  as  consistent  with  their  main  object,  they  have  fostered  the 
physical  sciences.     We  are  aware,  also,  that  Journals  have 
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been  established,  professedly  deriving  their  materiab  princi- 
pally from  foreign  sources;  that  our  various  literary  Maga- 
zines aod  Reviews  have  given,  and  continue  to  give,  some 
Botices  of  physical  and  mathematical  subjects,  and  some  of 
them  seem  even  partial  to  these  branciies  of  knowledge :  that 
various  limited  efforts  have  been  made,  and  are  still  making, 
to  publish  occasional  or  periodical  papers,  devoted  to  mathe- 
matical or  physical  subjects,  and  that  even  our  newspapers 
sometimes  contain  scientific^  intelligence.  We  are  aware,  also, 
that  some  of  our  academies  and  natural  history  societies,  either 
in  Journals  of  their  own,  or  through  the  medium  of  existing 
magazines,  communicate  to  the  public  the  efforts  of  their  mem- 
bers in  various  branches  of  natural  science. 

But  all  these  facts  go  only  to  prove  the  strong  tendency 
which  exists  in  this  country  towards  the  cultivation  of  physical 
science,  and  the  inadequacy  of  the  existing  means  for  its  effec- 
tual promulgation. 

Although  our  limits  do  not  permit  us,  however  much  in- 
clined, to  be  more  particular  in  commemorating  the  labours 
and  ia  honouring  the  performances  (often  marked  by  much 
ability)  of  our  predecessors  and  c<!hemporaries,  there  is  one 
effort  ^hich  we  are  not  willing  to  pass  by  without  a  more  par- 
ticular notice  ;  and  we  are  persuaded  that  no  apology  is  neces- 
sary for  naming  the  Journal  of  the  late  Dr.  Bruce,  of  New- 
York,  devoted  principally  to  mineralogy  and  geology. 

No  future  historian  of  American  science  will  fail  to  com- 
memorate this  work  as  our  earliest  purely  scientific  Journal, 
supported  by  original  Atnerican  communiccUions. 

Both  in  this  country  and  in  Europe,  it  was  received  in  a  very 
flattering  manner  ;  it  excited,  at  home,  great  zeal  and  effort  in 
support  of  the  sciences  which  it  fostered,  and,  abroad y  it  was 
hailed  as  the  harbinger  of  our  future  exertions.  The  editor 
was  honoured  with  letters  on  the  subject  of  his  Journal,  and 
with  applications  for  it  from  most  of  the  countries  in  Europe  ; 
but  its  friends  had  to  regret  that,  although  conducted  in  a  man- 
ner perfectly  to  their  satisfaction,  it  appeared  only  at  distant 
intervals/  and,  afler  the  lapse  of  several  years,  never  pro- 
ceeded beyond  the  fourth  number. 
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The  hopes  of  its  reyival  hare  now,  unhappily,  become  com- 
pletely extinct,  by  the  lamented  death  of  Dr.  Bruce.* 

This  gentleman,  with  an  accomplished  education,  with  ex- 
tensive acquirements  in  science,  and  great  zeal  for  promoting 
it  in  his  own  country  ;  advantageously  and  extensively  known 
in  Europe,  and  famished  with  a  correct  and  discriminating 
mind,  and  a  chaste,  scientific  taste,  was  so  well  qualified  for 
the  task  which  he  had  undertaken,  that  no  one  can  attempt  to 
resume  those  scientific  labours  which  he  has  now  for  ever  re- 
linquished, without  realizing  that  be  undertakes  an  arduous 
enterprise,  and  lays  himself  under  a  heavy  responsibility. 
American  science  has  much  to  lament  in  the  death  of  Dr. 
Bruce. 

No  one,  it  is  presumed,  will  doubt  that  a  Journal  devoted  to 
science,  and  embracing  a  sphere  sufficiently  extensive  to  allure 
to  |ts  support  the  principal  scientific  men  of  our  country,  is 
greatly  needed  ;  if  cordially  supported,  it  will  be  successful, 
and  if  successful,  it  will  be  a  great  public  benefit 

Even  a  failure,  in  so  good  a  cause,  (unless  it  should  arise 
from  incapacity  or  unikithiulness,)  cannot  be  regarded  as  dis- 
honourable. It  may  prove  only  that  the  attempt  was  prema- 
ture^ and  that  our  country  is  not  yet  ripe  for  such  an  under- 
taking ;  for  without  the  efficient  support  of  taUat^  knowledgCj  and 
money^  it  cannot  long  proceed,  iSfo  editor  can  hope  to  carry 
forward  such  a  work  without  the  active  aid  of  scientific  and 
practical  men  ;  but,  at  the  same  time,  the  public  have  a  right 

*  I  trust  the  public  will  pardoo  me  for  stating,  that  various  scientific  friends, 
despairing  of  the  revival  of  the  Journal  of  Dr.  Bruce,  had,  for  some  time,  pressed 
me  to  undertake  the  editing  of  a  Journal  of  Science.  Considerations  of  personal 
friendship  prevented  me  from  listening  to  such  proposals  till  the  decline  of  Dr. 
Brace's  health,  attended  by  the  most  alanning  symptoms,  rendered  it  very  obvious 
that  his  Journal  would  not  be  revived.  Towards  the  close  of  last  November,  in  a 
personal  interview,  I  communicated  to  him  the  design  of  the  present  work,  at  the 
same  time  offering  to  waive  it,  provided  he  considered  it  as  probable  that  his  own 
Journal  would  be  resumed.  Of  this,  however,  he  gave  no  encouragement;  but, 
on  the  contraiy,  expressed  his  wann  approbation  of  my  undertaking,  authorised 
me  to  consider  him  as  a  contributor,  and  to  make  public  use  of  his  name  as  a  pa- 
tron. It  was  not  till  after  this  that  the  annunciation  of  this  work  took  place ;  and 
it  is  certain  that  had  not  all  hope  of  the  resumption  of  Dr.  Bruce*s  Journal  been 
completely  cut  qS,  this  would  not  have  appeared. 
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to  expect  that  he  wilt  not  be  sparing  of  his  own  labour,  and 
that  his  work  shall  be  generally  marked  by  the  impress  of  his 
own  hand.  To  this  extent  the  editor  cheerfully  acknowledges 
his  obligations  to  the  public ;  and  it  will  be  his  endeavour 
faithfully  to  redeem  his  pledge. 

Most  of  the  periodica]  works  of  our  country  have,  been  short- 
lived. Tkis,  also,  may  perish  in  its  infancy  ;  and  if  any  degree 
of  confidence  is  cherished,  that  it  will  attain  a  maturei*  age,  it 
is  derived  from  the  obvious  and  intrinsic  importance  of  the  un- 
dertaking ;  from  its  being  built  upon  permanent  and  moment^ 
ous  national  interests  ;  from  the  evidence  of  a  decided  appro- 
bation of  the  design,  on  the  part  of  men  of  the  first  eminence, 
obtained  in  the  progress  of  an  extensive  correspondence  ;  from 
assurances  of  support,  in  the  way  of  contributions,  from  men 
of  ability  in  many  sections  of  the  union  ;  and  from  the  exist- 
ence of  such  a  crisis  in  the  afiairs  of  this  country  and  of  the 
world,  as  appears  peculiarly  auspicious  to  the  success  of  every 
wise  and  good  undertaking. 

As  regards  the  subjects  of  the  contemplated  work,  it  is  in 
our  power  to  do  much  in  the  department  of  the  natural  history 
of  this  country.  *  Our  Zoology  has  been  more  fully  investiga- 
ted than  our  mineralogy  and  botany ;  but  neither  department 
is  in  danger  of  being  exhausted.  The  interesting  travels  of 
Lewis  and  Clark  have  recently  brought  to  our  knowledge 
several  plants  and  animals  before  unknown.  Foreign  natural- 
ists are  frequently  exploring  our  territory ;  and,  for  the  most 
part,  convey  to  Europe  the  fruits  of  their  researches,  while 
but  a  small  part  of  our  own  productions  is  examined  and  de- 
scribed by  Americans :  certainly,  this  is  little  to  our  credit,  . 
and  still  less  to  our  advantage.  Honourable  exceptions  to  the 
truth  of  this  remark  are  furnished  by  the  exertions  of  some 
gentlemen  in  our  principal  cities,  and  in  various  other  parts 
of  the  Union.* 

Our  botany,  it  is  true,  has  been  extensively  and  successful- 
ly investigated  ;  but  this  field  is  still  rich^  and  rewards  every 

«  The  eflbrts  of  Stephen  Elliott,  Esq.  of  South  Carolina,  in  regard  to  the  bota- 
ny of  the  Southern  States,  are  particukirlj  worthy  of  imitation  and  praise. 
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new  research  with  some  interesttog  discovery.  Onr  miDera- 
logj,  however,  is  a  treasure  hut  just  opened.  That  hoth  sci- 
ence and  art  may  expect  much  advantage  from  this  source,  is 
sufficiently  evinced  hy  the  success  which  has  crowned  the  active 
efforts  of  a  few  ardent  cultivators  of  this  science  :  several.new 
species  have  been^added  to  it  in  this  country  ;  great  numbers  of 
American  localities  of  minerals  discovered,  and  interesting  ad- 
ditions made  to  our  materials,  for  the  useful  and  ornamental 
arts.  The  science  of  mineralogy  is  now  illustrated  by  courses 
of  lectures,  and  by  several  goo4  cabinets  in  the  different  states. 
Among  the  cabinets,  the  splendid  collection  of  Colonel  Gibbs, 
DOW  in  Yale  College,  (a  munificent  deposit  for  the  benefit  of 
his  country,)  stands  pre-eminent :  it  would  be  considered  as  a 
very  noble  cabinet  in  any  part  of  Europe  :  and  its  introduc- 
tion into  the  United  States,  and  its  gratuitous  dedication  to  the 
promotion  of  science,  are  equally  advantageous  to  the  commu- 
nity, and  honourable  to  its  patriotic  and  enlightened  proprietor. 
Mineralogy  is  most  intimately  connected  with  our  arts,  and 
especially  with  our  agriculture. 

Such  are  the  disguises  worn  by  many  most  useful  mineral 
substances,  that  an  unskilful  observer  is  liable  to  pass  a  thing 
by,  as  worthless,  which,  if  better  informed,  he  would  seize 
with  avidity  ;  and,  still  more  frequently,  a  worthless  substance, 
clothed  perhaps  in  a  brilliant  and  attractive  exterior,  excites 
hopes  altogether  delusive,  and  induces  expense,  without  a  pos- 
sibility of  remuneration.  A  diffusion  of  correct  knowledge  on 
this  subject  is  the  only  adequate  remedy  for  either  evil. 

Our  geology,  also,  presents  a  most  interesting  field  of  inqui- 
ry. A  grand  outline  has  recently  been  drawn  by  Mr. 
Maclure,  with  a  masterly  hand,  and  \irith  a  vast  extent  of  per- 
sonal observation  and  labour :  but  to  fill  up  the  detail,  both 
observation  and  labour  still  more  extensive  are  demanded  ; 
nor  can  the  object  be  effected,  till  more  good  geologists  are 
formed,  and  distributed  over  our  extensive  territory. 

To  account  for  the  formation  and  changes  of  our  globe,  by 
excursions  of  the  imagination,  often  splendid  and  imposing,  but 
usually  visionary,  and  almost  always  baseless,  was,  till  within 
half  a  century,  the  business  of  geological  speculations;  but 
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this  reseavch  has  now^  assamed  a  more  sober  character  ;  the 
the  science  of  geology  has  been  reared  apon  namerous  and  ac- 
curate observations  of  facts ;  and  standing  thns  upon  the  basis 
.of  induction,  it  is  entitled  to  a  rank  among  those  sciences  which 
Lord  Bacon's  Philosophy  has  contributed  to  create.  Geologi- 
cal researches  are  now  prosecuted,  by  actually  exploring  the 
structure  and  arrangement  of  districts,  countries,  and  conti- 
nents ;  the  obliquity  of  the  strata  of  most  rocks,  causing  their 
edges  to  project  in  many  places  above  the  surface  ;  their 
exposure  in  other  instances,  on  the  sides  or  tops  of  hills 
and  mountains  ;  or,  in  consequence  of  the  intersection  of 
their  strata,  by  roads,  canals,  and  river-courses,  or  by  the 
wearing  of  the  ocean ;  or  their  direct  perforation,  by  the 
shafls  of  mines  ;  all  these  causes,  and  others,  afford  extensive 
means  of  reading  the  interior  structure  of  the  globe. 

The  outlines  of  American  geology  appear  to  be  particularly 
grand,  simple,  and  instructive  ;  and  a  knowledge  of  the  im- 
portant facts,  and  general  principles  of  this  science,  is  of  vast 
practical  use,  as  regards  the  interests  of  agriculture,  and  the 
research  for  useful  minerals.  Geological  and  mineralogical 
descriptions,  and  maps  of  particular  states  and  districts,  are 
very  much  needed  in  the  United  States  ;  and  to  excite  a  spirit 
to  furnish  them  will  form  one  leading  object  of  the  contempla- 
ted journal. 

The  science  of  natural  philosophy,  with  its  powerful  auxilia- 
ry, mathematics,  and^the  science  of  chemistry,  the  twin  sister 
of  natural  philosophy,  are  of  incalculable  importance  to  thi» 
country.  A  volume  would  not  suffice  to  trace  their  applica- 
tions, and  to  enumerate  the  instances  of  their  utility. 

As  one  which  may  be  allowed  to  stand,  instar  omnium^  we 
may  mention  the  steam  engine ;  that  legitimate  child  of  physi- 
cal and  chemical  science — at  once  more  powerful  than  the  uni- 
ted force  of  the  strongest  and  largest  animals,  and  more  ma- 
nageable than  the  smallest  and  gentlest ;  raising  from  the  bow- 
els of  the  earth  the  massy  treasures  of  its  mines,  drawing  up 
rivers  from  their  channels,  and  pouring  them,  in  streams  of 
life,  into  the  bosom  of  cities ;  and,  above  all,  propelling 
against  the  currents,  the  winds,  and  the  waves,  of  the  oceaq, 
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those  stupendous  vessels,  wbich  combine  speed  with  certain- 
tj,  and  establish  upon  the  bosom  of  the  deep  the  luxuries 
and  accommodations  of  the  land. 

The  successful  execution  of  this  magnificent  design  was  first, 
witnessed  upon  the  waters  of  the  Hudson,  but  is  now  imitated 
in  almost  every  civilized  country  ;  and  it  remains  to  be  seen 
whether  they  will  emulate  us  by  transporting,  by  the  same 
means,  and  against  the  same  obstacles,  the  most  formidable 
trains  of  artillery. 

The  mechanical  inventions  of  this  country  are  numerous  ; 
many  of  them  are  ingenious,  and  some  are  highly  important. 
In  no  way  can  a  knowledge  of  them  be  so  readily  and  exten- 
sively diffused  as  in  a  scientific  journal.  .^^  this  object,  there- 
fore, a  part  of  our  labours  (should  there  t>e  acall  for  it,)  will 
be  devoted,  and  every  necessary  aid  will  be  given  by  plates 
and  descriptions. 

Science  and  art  mutually  assist  each  other ;  the  arts  furnish 
facts  and  materials  to  science,  and  science  illuminates  the  path 
of  the  arts. 

In  a  word,  the  whole  circle  of  physical  science  is  directly 
applicable  to  human  wants,  and  constantly  holds  out  a  light  to 
the  practical  arts  ;  it  thus  polishes  and  benefits  society,  and 
every  where  demonstrates  both  supreme  intelligence,  and 
harmony  and  benificence  of  design  in  the  Creator. 

The  science  of  mathematics,  both  pure  and  mixed^  can 
never  cease  to  be  interesting  and  important  to  man,  as  long 
as  the  relations  of  quantity  shall  exist,  as  long  as  ships  shall 
traverse  the  ocean,  as  long  as  man  shall  measure  the  surface 
or  heights  of  the  earth  on  which  he  lives,  or  calculate  the  dis- 
tances and  examine  the  relations  of  the  planets  and  stars  ;  and 
as  long  as  the  iron  reign  of  war  shall  demand  the  discharge  of 
projectiles,  or  the  construction  of  complicated  defences. 
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Art.  I.    Essay  on  Musical  Temperament^ 

By  Prafeasor  Fishbr»  of  Tale  GoUefe. 

J.T  18  well  known  to  those  who  have  attended  to  the  gnhject 
of  musical  ratios,  that  a  fixed  scale  of  eight  degrees  to  the  oc- 
tave, which  shall  render  all  its  concords  perfect  j  is  impossihle. 
It  has  heen  demonstrated  by  Dr.  South,  from  an  investigation 
of  all  the  positions  which  the  major,  the  minor,  and  the  half* 
tone  can  assume,  that  the  most  perfect  scales  possible,  of  which 
there  ai:e  two  equally  so,  differing  only  in  the  position  of  the 
major  and  the  minor  tone  above  the  key  note,  must  have  one 
Vth  and  one  3d  too  flat,  and  consequently  the  supplementary 
4th  and  Vlth  too  sharp,  by  a  comma.  In  vocal  music,  and  in 
that  of  perfect  instruments,  this  defect  in  the  scale  is  not  per- 
ceived, because  a  small  change  ma^  be  made  in  the  key,  when- 
ever the  occurrence  of  either  of  those  naturally  imperfect  in- 
terralsr  renders  such  a  change  necessary  to  perfect  harmony. 
But  in  instruments  with  fixed  scales,  such  as  the  guitar,  the 
^ano-fbrte,  and  the  oi*gan,  if  we  begin  with  tuning  as  many 
concords  as  possible  perfect,  the  resulting  chords  above  men- 
tioned will  be  necessarily  false  in  an  offensive  degree.  Hence 
it  is  an  important  problem  in  practical  harmonics,  to  distribute 
these  imperfections  in  the  scale  among  the  different  chords,  in 
such  a  manner  as  to  occasion  the  least  possible  injury  to  har- 
mony. 

But  this  is  not  the  only  nor  the  principal  difficulty  which 
the  tuner  of  imperfect  instruments  has  to  encounter.  In  order 
that  these  instruments  may  form  a  proper  accompaniment  for 
the  voice,  and  be  used  in  conjunction  with  perfect  instruments^ 
it  is  necessary  that  music  should  be  capable  of  being  executed 
on  them,  ih  all  the  different  keys  in  common  use  ;  and  espe- 
cially that  they  should  be  capable  of  those  occasional  modula- 
tions which  often  occur  in  the  course  of  the  same  piece.  Now 
only  five  additional  sounds  to  the  octave  are  usually  inserted 
for  this  purpose,  between  those  6f  the  natural  scale,  which,  of 
course,  furnish  it  with  only  three  sharps  and  two  flats.  Hence, 

*  From  the  MS.  papers  of  the  Coonecticiit  Academy,  now  published  by  per^ 
'ssion. 
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urben  a  greate^  number  of  flats  or  sharps  is  introduced,  tfacf' 
music  can  be  executed  only  by  striking,  in  the  former  case, 
the  sharp  of  the  note  next  below ;  and,  in  the  latter,  the  flat 
of  the  note  next  above.  But  as  the  diatonic  semitone  is  more 
than  half  the  major,  and  much  more  than  half  the  minor  tone, 
if  the  additional  sounds  in  the  common  artificial  scale  be  made 
perfect  for  one  of  the  above  employments,  they  must  be  ex- 
tremefy  harsh  for  the  other.  Hence  arisen  the  necessity  of 
adjusting  the  position  of  these  five  inserted  sounds  so  that  Uiey 
may  make  tolerable  harmony,  whichever  way  employed.  A 
change  in  these  will  require  corresponding  changes  in  the  po- 
sition of  the  several  degrees  of  the  natural  scale  ;  so  that  it  is 
highly  probable  that  the  best  schenie  of  temperament  will  leave 
no  concord,  either  of  the  natural  or  artificial  scale,  absolutely 
perfect. 

In  adjusting  the  imperfections  of  the  scale,  the  three  fol- 
lowing considerations  have  been  usually  taken  into  view. 

I.  One  object  to  be  aimed  at  is,  to  make  the  sum  of  the  tem- 
peraments of  all  the  concords  the  least  possible.  Since  expe- 
rience teaches  us  that  the  harshness  of  a  given  concord  in- 
creases with  its  temperament,  it  is  obvious  that  of  two  systems 
which  agree  in  other  respects,  the  best  is  that  in  which  the 
sum  of  the  temperaments  is  least 

IT.  When,  other  things  are  equal,  the  best  adjustment  of  the 
imperfectiops  of  the  scale  is  that  which  diminishes  the  har- 
moniousness  of  all  the  difierent  concords  proportionally.  The 
succession  of  a  worse  to  a  better  harmony,  is  justly  regarded 
by  several  of  the  best  writers  on  this  subject,  as  one  of  the 
principal  causes  of  ofience  to  the  ear,  in  instruments  imper- 
fectly tuned. 

III.  When  different  chords  of  the  same  kind  are  of  unequal- 
ly frequent  occurrence,  there  is  an  advantage,  cctieris  paribus^ 
in  giving  the  greatest  temperament  to  that  which  occurs  most 
seldom.  This  important  consideration  has  indeed  been  ne- 
glected by  Dr.  Smith,  in  the  systems  which  he  recommends, 
both  for  his  changeable  and  the  common  fixed  scale  ;  as  it  is, 
also,  by  the  numerous  advocates  of  the  system  of  equal  semi- 
tones. But  many  authors  on  temperament,  and  most  instru^ 
ment-makers,  pay  a  vague  regard  to  it.    Their  aim  has  been, 
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lilihough  in  a  loose  and  coDJectoral  manner,  to  make  the  pro- 
minent  chords  of  the  simplest  keys  the  &<iarest  to  perfection, 
whilst  a  greater  temperament  is  thrown  upon  those  which  oc» 
cur  only  in  the  more  complex  keys.  Thus  Dr.  Yoong,  in  the 
Philos*  Trans,  for  1800,  recommends  a  scheme  which  increa- 
ses the  temperament  of  the  Illds,  on  the  key  note  of  the 
successi?e  keys,  as  we  modulate  hy  fifths  from  C,  neariy  in 
arithmetical  progression.  Earl  Stanhope  assigns  as  a  reason 
for  the  small  temperament  which  is  given  to  several  of  the 
Illds  in  his  system,  that  they  are  on  the  tonic  of  the  simpler 
keys.  The  irregularities  in  Mr.  Hawkes^s  scheme  may  be 
traced  to  the  «attie  cause.  And,  with  the  instrument-makers, 
it  is  a  favourite  maxim  to  lay  the  wolf,  as  they  term  it,  where 
it  will  be  most  seldom  heard. 

But  if  the  above  consideration  deserves  any  weight  at  all,  it 
deserves  to  be  accurately  investigated.  Not  only  ought  the 
relative  frequency  of  different  chords  to  be  ascertained  with 
the  greatest  accuracy,  of  which  the  nature  of  the  subject  is  sus- 
ceptible, but  the  degree  of  weight  which  this  consideration 
ought  to  have,  when  compared  with  the  two  others  above  men- 
tioned, should  be  determined ;  for  it  is  plain  that  neither  of 
them  ought  to  be  ever  left  out  of  view., 

Accordin^y,  the  principal  design  of  the  following  propositions 
will  be  to  investigate  the  actual  frequency  of  occurrence  of 
different  chords  in  practice  ;  and  from  this  and  the  two  other 
above-mentioned  considerations  ctnited,  to  deduce  the  best 
system  of  temperament  for  a  scale,  containing  any  given  number 
of  sounds  to  the  octave,  and  particularly  for  the  common  Doo- 
zeave,  or  scale  of  twelve  degrees. 

Proposition  1. 

All  consonances  may  be  regarded,  without  any  sensible  error 

in  practice,  as  equally  harmonious  in  their  kinds,  when 

equally  tempered  ;    and  when  unequally  tempered,  within 

certain  limits,  as  having  their  harmoniousness  diminished  in 

.     the  direct  ratio  of  their  temperaments.  ^ 

As  different  consonances,  when  perfect,  are  not  pleasing  to 
the  ear  in  an  equal  degree,  some  approaching  nearer  to  the 
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patore  of  dificords  than  othen,  so  a  )set  pf .tempered  cooaooaa* 
cesy  emtwii  paribus^  will  be  beat  constituted  iWben  t|iei^  bar- 
monionaness  is  diaiinished  prcpt^rtiaMjUly.  Sijyppoae,  for  ejuuo* 
pie,  that  the  a^eaUe  effects  of  the  Vth,  .llld»  and  3d,  when 
perfect,  are  as  any  ungual  numbers,  a,  by  and  c ;  .the  best  jir- 
raByg;ement  of  a  tenured  scale,  other  things  being  eqnal,  wo^ld 
|»e,  not  that  in  which  the  a6reead>le  effect  of  the  Vtb  was  re- 
daced  to  an  absolute  level  with  &at  of  the  lUd,  or  3d,  bu| 
when  .they  were  so  tempered  th^  their  i^sreeid>le  effects  on 

die  earmightbe  expressedby  —  a,  — ^  &,  and  ^  c. 

That  diiemQt  conaonanceB,  in  this  awse,  ere  equally  har- 
vonions  in  tfaeir  kinds,  when  equally  tendered,  or,  at  kwt^ 
sufficiently  so  for  every  practical  pnrpoae,  VBsgr  be  iOaslcated  ill 
Ihe  following  Bwniier : 


Let  the  lines  A6,  ofr,  represent  the  times  of  vibration  of 
two  tempered  unisons.  Whatever  be  the  ratio  of  AB  to  a6, 
whether  rational  or  irrational,  it  is  obvious  that  the  successive 
vibrations  will  alternately  recede  from  and  approach  each 
other,  till  they  very  nearly  coincide ;  and,  that  during  one  of 
these  periods,  the  longer  vibration,  AB,  has  gained  one  of  die 
shorter.    Letthe  points  A,  B,  &c.  lepresent  Ihf  middle  of  the 
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fOCGMiive  tioMS  9f •vitmtiQD'Of  the  kwer ;  aii  a,  6,  lu:.  thofe 
4>f  the  higher  of  the  lepupered  voiioiis.  Let  the  aich  AGN .. 
VA  he  e  part  jof  a  circle^  nepreteHtipg  ene  period  of  their 
pdM0,  and  let  the  poinla  A,  a,  be  the  middle  poietB  of  the 
limes  of  those  vibrations  which  approach  the  nearest  to  a  co- 
wcideoce.  It  is  obfieos  that  the  dislocations  W,  uC,  &c.  of 
Ahe  saccessire  pidses»  increase  in  a  ratio  which  is  very  neariy 
that  of  thejr  distances  from  A,  or  o.  Now  if  the  pnlses  exactly 
4:oiQcided»  Ihe  noisons  wooM  be  perfect ;  and  the  same  wouU 
he  equally  fame,  if  the  pidses  of  the  one  bisected,  or  difided 
in  any  other  constant  ratio,  those  of  the  other ;  as  clearly  ap- 
peals from  obsemition.  It  is,  therefore,  not  the  absolate 
mi^inilade,  as  asserted  by  Or.  Smiths  hot  the  variMmtu  of  the 
successive  dislocations*  B&.  Cc.  &c.  which  renders  the  imper- 
foot  unisons  discordant;  and  the  ma^silnde  of  the  successive 
increments  of  these  dislocations  is  the  measure  of  the  degree 
pf  discordance  heard  in  the  unisons. 

If  now  die  time  ef  vibration  in  each  is  doubled^  AC  oc,  &c. 
wdl  represent  the  times  of  vibratioa  of  imperfect  nnkons  an 
nctave  below,  and  the  successive  dislocations  will  be  Cc,  Eo, 
inc*  only  half  as  frequent  es  before.  But  the  unisons  A£,  «e, 
wm  be  equaUy  harmonious  with  AB  oh ;  because,  although 
the  successive  dislocations  are  less  frequent  than  before,  yet 
the  coincidences  Od  E'e  of  the  corresponding  perfect  unisons 
are  less  frequent  in  the  same  ratio. 

Suppose,  in  the  second  place',  that  the  time  of  vihratien  is 
douUed,  in  o|dy  one  of  the  unisons,  ab ;  and  that  the  times  he* 
come  AB  and  41^,  or  those  of  imperfect  octaves.  These  will 
also  be  equaHy  harmonions  in  their  kind  with  the  unisons  AB, 
ab.  For«  aMiough  die  dislocations  Ce,  Es,  Ice.  are  but  hdtf 
as  numerous  as  before,  the  coincidences  of  the  corresponding 
perfect  octaves  witt  fas  hot  half  as  numerous.  The  disloca- 
tions which  renudn  are  the  same  as  those  of  the  imperfect  uni- 
sons ;  and  if  some  ef  the  didocations  are  struck  out,  and  the 
bicrements  of  successive  ones  thus  increased,  no  greater 
change  is  made  ia  die  nature  of  dm  imperfect  dian  of  die  per- 
fectoos 
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If,  thirdly,  we  omit  two-thirds  of  the  pakes  of  the  lower 
unisoD,  retaining  the  octave  ac  of  the  last  case,  we  shall  have 
AD,  oc,  the  times  of  vibration  of  imperfect  Vths,  to  which, 
and  to  all  other  concords,  the  same  reasoning  may  be  applied 
as  above.  It  may  be  briefly  exhibited  thus  ;  since  the  inter* 
mission  of  the  coincidences  Cc\  Ee  of  the  perfect  unisons, 
an  octave  below  A^K,  does  not  render  the  Vth  AIX6  ac'eg  less 
perfect  than  the  unison  Ac  a'c\  each  being  perfect  in  its  kind ; 
so  neither  does  the  intermission  of  the  corresponding  disloca- 
tions Cc,  £«,  of  the  tempered  unisons,  in  the  imperfect  Vth, 
ADO,  acegy  render  it  less  harmonious  in  its  kind  than  the  tem- 
pered unison  AB,  a6,'  from  which  it  is  derived  in  exactly  the 
same  manner  that  the  perfect  Vth  is  derived  from  the  perfect 
unison. 

The  consonances  thus  derived,  as  has  been  shown  by  Dr. 
Smith,  will  have  the  same  periods,  and  consequently  the  same 
beats,  with  the  imperfect  unisons.  It  is  obvious,  likewise,  that 
they  will  all  be  equally  tempered.  Let  m  AB,  and  n  a6,  be  a 
general  expression  for  the  times  of  vibration  of  any  such  con- 
sonance. The  tempering  ratio  of  an  imperfect  consonance  ia 
always  found  by  -dividing  the  ratio  of  the  vibrations  of  the  im* 
^rfect  by  that  of  the  corresponding  perfect  consonance.     But 

;— r  "^"T  =  "JJ"?  which  is  evidently  the  tempering  ratio  of 

i3le  ii^^fect  unisons. 

Hence,  so  far  as  any  reasoning,  founded  on  the  abstract  na- 
ture of  coexisting  pulses  can  be  relied  on,  (for,  in  a  case  of 
this  kind,  rigid  demonstration  can  scarcely  be  expected,)  we 
are  led  to  conclude  that  the  harmoniousness  of  different  con- 
sonances is  proportionally  diminished  when  they  are  equal- 
ly tempered. 

The  remaining  part  of  the  proposition,  viz.  that  conso- 
nances differently  tempered  have  their  harmoniousness  dimi- 
nished, or  their  harshness  increased,  in  the  direct  ratio  of  their 
temperaments,  will  be  evident,  when  we  consider  that  the 
temperament  of  any  consonance  is  the  sole  cause  of  its  harsh- 
ness, and  that  the  effect  ought  to  be  proportioned  to  its  ade- 
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qnate  caase.  We  may  add,  that  the  rapidity  of  the  beats,  id 
9  giyen  consonaQce,  increases  very  nearly  in  the  ratio  of  the 
temperament ;  and  universal  experience  shows,  that  increas- 
ing the  rapidity  of  the  beats,  of  the  same  consonance,  increases 
its  harshness.  This  is  on  the  supposition  that  the  consonance 
is  not  varied  so  much  as  to  inteifere  with  any  other  whose 
ratio  is  equally  simple. 

Cor,  We  may  hence  infer,  that  in  every  system  of  tempera- 
ment which  preserves  the  octaves  perfect,  each  consonance  is 
equally  harmonious,  in  its  kind,  with  its  complement  to  the 
octave,  and  its  compounds  with  octaves.  For  the  tempering 
ratio  of  the  complement  of  any  concord  to  the  octave,  is  the 
same  with  that  of  the  concord  itself,  differing  only  in  its  sign, 
which  does  not  sensibly  affect  the  harmony  or  the  rate  of 
beating ;  while  the  tempering  ratio  of  the  compounds  with 
octaves  is  not  only  the  same,  but  with  the  same  sign. 

Scholium  1. 

There  is  no  point  in  harmonics,  concerning  which  theorists 
have  been  more  divided  in  opiaioo  than  in  regard  to  the  true 
measure  of  equal  harmony,  in  consonances  of  different  kinds. 
Euler  maintains,  that  the  more  simple  a  consonance  is,  the 
less  temperament  it  will  bear ;  and  this  seems  to  have  ever 
been  the  general  opinion  of  practical  musicians.*  Dr.  Smith, 
on  the  contrary,  asserts,  and  has  attempted  to  demonstrate, 
that  the  simpler  will  bear  a  much  greater  temperament  than  the 
more  complex  consonances.  The  foregoing  proposition  has, 
at  least,  the  merit  of  taking  the  middle  ground  between  these 
discordant  opinions.  If  admitted,  it  wiH  greatly  sin^lify  the 
whole  subject,  and  will  reduce  the  labour  of  rendering  all  the 
concords  in  three  octaves  as  equally  harmonious  as  possibly, 
which  occupies  so  large  a  portion  of  Dr.  Smith's  volume,  to  a 
single  short  proposition.  Dr.  Smith's  measure  of  equal  har- 
mony, viz.  equal  numbers  of  short  cycles  in  the  intervals  be- 
tween the  successive  beats,  seems  designed,  not  to  render  the 
different  consonances  proportionally  harmonious,  but  to  reduce 

*  See  KoIImaim's  Harmony,  p.  13,  &c. 
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the  simpler  to  an  absolute  kvel^  in  p<»kit  of  agreeablenesa,  wifli 
the  more  complex ;  which,  as  has  been  nhown,  is  not  the  oh* 
ject  to  be  aimed  at  in  adjastiog  their  oomparatire  tempera^ 
meats.  Bat^  in  troth,  his  measnr<»  is  far  taiore  fhvoiiraMe  id 
the  complex  consonaaees  than  equal  harmony,  ^^en  in  tfal^ 
sense,  woold  require ;  and,  in  a  great  number  of  instances, 
leads  to  the  grossest  absurdities.  Two  consonances,  accoi'd* 
ing  to  him,  are  equally  harmonious,  when  their  temperaments 
are  inversely>as  the  prodnctH  of  the  least  numbers  expriss^ing 
their  perfect  ratio.  If  so,  the  VIII  -f.  3d;  whose  ratio  is  ^^ 
when  tenvpered  ^^  of  a  comma,  and  the  unison,  whose  ratio  is 
|,  when  tempered  3  commas,  are  equally  harmonious.  But 
all  who  baye  the  least  experience  in  tempered  consonanceif 
will  pronounce,  at  once,  that  the  former  could  scarcely  be  dis- 
tinguished by  the. nicest  ear  from  the  corresponding  perfect 
concord,  while  the  latter  would  be  a  most  offensive  discord. 
One  instance  more  shall  suffice.  The  temperaments  to  ren- 
der the  VIII  +  Vth,  and  the  VIII  +  6th  equally  harmonious, 
are  laid  down  in  his  tables  to  be  as  80 :  3.  We  will  now  sup- 
pose an  instrument  perfectly  tuned  in  Dr.  Smith's  manner,  and 
furmshed  with  all  the  additiooal  sounds  which  constitute  his 
changeable  scale.  In  this  systeay,  the  Illds,  and  consequently 
the  VIII  4*  6ths,  are  tempered  j^  of  a  comma;  which,  so  far 
from  being  o^nsire,  will  be  positively  agreeable  to  the  ear. 
This  camiot  be  doubted  by  those  who  admit  that  the  VIII  + 
6ths,  in  the  conmion  imperfect  scales,  when  tempered  at  a  me- 
dium nearly  seven  times  as  much,  make  tolerable  harmony. 
Yet,  according  to  the  theory  which  we  are  opposing,  the 
VIII  +  Vth  will  be  equally  harmonious  whetf  tempered  nearly 
a  minor  semitone.  Now  let  any  one,  even  with  the  common 
instruments,  whenever  an  VIII  +  Vth  occurs,  strike  the  semi- 
tone next  above  or  below:  for  example,  instead  of  playing 
C,  gy  let  him  play  C,  ff»'^  instead  of  A,  e,  let  him  play  A,  eb, 
&c.  and  com^re  the  harmony  of  these  with  that  of  the  VIII  + 
6th6,  if  he  wants  any  farther  evidence  that  Dr.  Smith's  mea* 
sure  of  equal  harmony  is  without  foundation. 

It  may!  be  thought  that  even  the  measure  of  equal  harmony, 
laid  down  in  the  proposition,  is  more  favourable  to  the  corn- 
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plex  consonances  than  the  codcIusiods  of  experience  will  war- 
rant. But  when  it  is  asserted  by  practical  musicians,  that  the 
octave  will  bear  less  tempering  than  the  V th,  the  Vth  less  than 
the  IIId»  &c.,  they  doubtless  intend  to  estimate  the  tempera- 
ment by  the  rate  of  beating,  and  to  imply,  that  when  different 
consonances  to  the  same  base  are  made  to  beat  equally  fiist, 
the  simpler  are  mope  offensive  than  the  more  complex  conso- 
nances. This  is  entirely  consistent  with  the  proposition  ;  for 
when  equally  tempered,  the  more  complex  consonances  will 
beat  more  rapidly  than  the  more  simple ;  if  on  the  same  base, 
very  nearly  in  the  ratio  of  their  major  terms.  (Smith's  Har. 
Prop.  XI.  Cor.  4.)  If,  for  example,  an  octave,  a  Vth  and  a 
Hid  on  the  6ame  base  were  made  to  beat  with  a  rapidity  which 
is  as  the  numbers  2, 3,  and  5,  no  unprejudiced  ear  would  pro« 
bably  pronounce  the  octave  less  harmonious  in  its  kind  than 
the  Hid. 

To  those,  on  the  other  hand,  who  may  incline  to  a  measure 
of  equal  harmony  between  that  laid  down  in  the  proposition 
and  that  of  Dr.  Smith,  on  account  qf  the  rapidity  of  the  beats 
«f  the  more  complex  consonances,  it  may  he  sufficient  to  re- 
ply, that  if  the  beats  of  a  more  complex  consonance  are  more 
rapid  than  those  of  a  simpler  one,  when  both  are  equally  tem- 
pered, those  of  the  latter,  caeteris  paribus,  are  more  distinct. 
It  is  the  distinctness  of  the  undulations,  in  tempered  conso- 
nances, which  is  one  of  the  principal  causes  of  offence  to  the 
ear. 

Scholium  2. 

It  will  be  proper  to  explain,  in  this  place,  the  notation  of  mu- 
sical intervals,  which  will  be  adopted  in  the  follawing  pages. 
It  is  well  known  that  musical  intervals  are  as  the  logarithms  of 
their  corresponding  ratios.  If,  therefore,  the  octave  be  re- 
presented by  .30103,  the  log.  of  2,  the  value  of  the  Vth  will 
be  expressed  by  .17509  ;  that  of  the  major  tone  by  .05116  ; 
that  of  the  comma  by  .00540,  &c.  But  in  order  to  avoid  the 
prefixed  ciphers,  in  calculations  where  so  small  intervals  as 
the  temperaments  of  different  concords  are  concerned,  we  will 

Vol.  I... .No.  1.  3 
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nraltiply  each  of  these  valaes  by  100,000,  which  will  pm  a 
get  of  integral- values  having  the  same  ratio.  The  octave  will 
now  become  30103,  the  comaui  540,  kc. ;  and,  in  general,  when 
iemperaments  are  hereafter  expressed  bj  numbers,  they  are 
to  be  considered  ds  so  many  540th8  of  a  comma.  Had  more 
logarithmic  places  been  taken,  the  intervals  would  have  been 
expressed  with  greater  accuracy ;  but  it  was  supposed  that  the 
additional  accuracy  would  not  compensate  for  the  increased  la- 
bour of  computation  which  it  would  occasion.  This  notation 
has  been  adopted  by  Dr.  Robison,in  the  article  Temperament, 
(Encyc.  Brit.  Supplement ;)  and  for  every  practical  purpose, 
is  as  much  superior  to  that  proposed  by  Mr.  Farcy,  in  parts 
of  the  Schisma,  lesser  fraction  and  minute,*  as  all  decimal 
measures  necessarily  are,  to  those  which  consist  of  different 
Aenominatiops. 

Propositioh  II. 

In  adjusting  the  imperfections  of  the  scale,  so  as  to  render 
all  the  consonances  as  equally  harmonious  as  possible,  only  the 
simple  consonances,  such  as  the  Vtb,  IIId,^d  3d,  with  their 
isomplements  to  and  compounds  with  the  octave,  can  be  re- 
garded. 

It  has  been  generally  assigned  as  the  reason  for  neglecting 
the  consonances,  usually  termed  discords,  in  ascertaining  the 
best  scheme  of  temperament,  that  they  are  of  less  frequent  oc- 
currence than  the  concords.  This,  however,  if  it  were  the 
only  reason,  would  lead  us,  not  to  neglect  them  entirely,  but 
pierely  to  give  them  a  less  degree  of  influence  than  the  con- 
cords, in  proportion  as  they  are  less  used. 

A  consideration  which  seems  not  to  have  been  often  noticed, 
renders  it  impossible  to  pay  them  any  regard  in  harmonical 
computations.  All  such  computations  must  proceed  on  the 
supposition  that  within  the  limits  to  which  the  temperaments 
of  the  different  consonances  extend,  they  become  harsher  as 
their  temperaments  are  increased.    It  is  evident  that  any  con- 

*  Tilloch>  Phil.  Maf.  Vol.  XXYm.  p.  140. 
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sonance  may  be  tempered  so  much  as  to  become  better  by 
banng  its  temperament  iacreafted,  in  consequence  of  its  ap- 
proaching as  near  to  some  other  perfect  ratio,  the  terms  of 
which  are  equally  small ;  or  perhaps  mach  nearer  some  per- 
fect ratio  whose  terms  are  not  proportionally  lai^er*  For  ex- 
ample, afler  we  have  sharpened  the  Vth  more  than  3  commas, 
it  becomes  more  harmonious,  as  approaching  much  nearer  to 
the  perfect  ratio  |.  In  this,  however,  and  the  other  concords, 
the  ralue  of  the  nearest  perfect  ratios  in  small  numbers,  varies 
so  much  from  the  ratios  of  these  concords,  and  the  consequent 
Kmits  within  which  the  last  part  of  Prop.  I.  holds  true,  are  so 
wide  that  there  is  no  hazard  in  making  it  a  basis  of  calculation. 
And  if  there  be  a  few  exceptions  to  tbia,  in  some  systems,  in 
which  the  temperaments  of  a  few  of  the  concords  become  so 
large  as  to  approach  nearer  to  some  other  perfect  ratio,  whose 
terms  are  nearly  as  small  as  those  of  the  perfect  concord, 
although  they  might  become  more  harmonious,  by  having  their 
temperament  increased,  yet  their  effect  in  melody  would  be ' 
still  more  impaired  ;  so  that  the  concords  may  all  be  consi- 
dered as  subjected  to  the  same  rule  of  calculation. 
.  But  the  limits  within  which  the  second  part  of  Prop.  I. 
holds  true,  with  regard  to  the  more  complex  consonances,  are 
much  more  limited.  We  cannot,  for- instance,  sharpen  the 
7th,  whose  ratio  is  9  :  16  more  than  |  a  comma,  without  ren- 
dering it  more  harmonious,  as  approaching  nearer  another  per- 
fect ratio  which  is  simpler ;  that  of  5  :  9.  Yet  the  difference 
between  these  two  7ths  is  so  trifling  that  they  have  never  re- 
ceived distinct  names  ;  and,  indeed,  their  effect  on  the  ear  in 
melody  would  not  be  sensibly  different. 

Again,  the  5th,  whose  perfect  ratio  has  been  generally  laid 
down  as  45  :  64,  but  which  is  in  reality  25 :  36,*  cannot 
be  sharpened  more  than  ^  of  a  comma,  before  it  becomes  more 

*  The  propriety  of  making  25 :  36  the  true  ratio  of  the  5th  will  be  manifest, 
when  it  is  considered  that  this  is  the  value  of  that  interval,  as  sounded  by  voices 
and  perfect  instruments ;  when  the  3ds  which  compose  it  are  made  perfect.  This 
interval,  as  found  in  the  scale  which  has  the  fewest  tempered  concords  possible 
referred  to  at  the  beginning  of  this  essay,  ought  to  be  regarded  as  the  true  5th, 
flattened  by  a  comma,  in  the  same  manner  as  one  of  its  component  3ds»  will  be 
allowed  bj  all  to  be  flattened.  * 
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harmODioos  by  haviDg  its  temperameDt  increased,  as  approach* 
ing  nearer  the  simpler  ratio  7  :  10.  At  the  same  time,  the 
effect  of  this  interval  in  melodj  would  not  be  sensibly  varied. 
The  limits,  within  which  the  harmoniousness  of  the  IVth  is 
inversely  as  its  temperament,  are  still  narrower. 

Hence  it  appears  that  no  inference  can  be  drawn  from  the 
temperaments  of  such  consonances  as  the  7th,  5th,  IVth,  &c. 
respecting  their  real  harmoniousness.  The  other  perfect  ra- 
tios which  have  nearly  the  same  value  with  those  of  these 
chords,  and  which  are  in  equally  simple  terms,  are  so  nume- 
rous that  by  increasing  their  temperament  they  alternately  be- 
come more  and  less  harmonious  ;  and  in  a  manner  so  irregu- 
lar, that  to  attempt  to  subject  them  to  calculation,  with  the 
concords,  would  be  in  vain.  Even  when  unaltered,  they  may 
be  considered  either  as  greater  temperaments  of  more  simple, 
or  less  temperaments  of  more  complex  ratios.  Suppose  the  • 
5th,  for  example,  to  be  flattened  ^  of  a  comma :  shall  it  be 
considered  as  deriving  its  character  from  the  perfect  ratio 
25  :  36,  and  be  regarded  as  flattened  108  ;  or  shall  it  be  re- 
ferred to  the  perfect  ratio  7 :  10,  and  considered  as  sharpened 
239  ?  No  one  can  tell. — On  the  whole,  it  is  manifest  that  no 
consonances  more  complex  than  those  included  in  the  propo- 
sition, can  be  regarded  in  adjusting  the  temperaments  of  the 
scale. 

Proposition  III. 

The  best  scale  of  sounds,  which  renders  the  harmony  of  all 
the  concords  as  nearly  equal  as  possible,  is  that  in  which  the 
Vths  are  flattened  f ,  and  the  Illds  and  3ds,  each  |  of  a 
comma. 

The  octave  must  be  ke|it  perfect,  for  reasons  which  have 
satisfied  all  theoretical  and  practical  harmonists,  how  widely 
soever  their  opinions  have  differed  in  other  respects.  Ad- 
mitting equal  temperamctnt  to  be  the  measure  of  equal  harmo- 
ny, the  complements  of  the  Vth,  Illd,  and  3d,  to  the  octave, 
and  their  compounds  with  octaves  will  be  equally  harmoni- 
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ous  in  their  kinds  with  these  concords  respectively ;  accord- 
ing to  the  corollary  of  Prop.  I. 

Hence  we  have  only  to  find  those  temperaments  of  the  Vths, 
Illds,  and  3ds,  in  the  compass  of  one  octave,  which  will  ren- 
der them  all,  as  nearly  as  possible,  equally  harmonious.  The 
temperaments  of  the  different  concords  of  the  same  name 
ought  evidently  to  be  rendered  equal ;  since,  otherwise,  their 
harmony  cannot  be  equal.  '  This  can  be  effected  only  by  ren- 
dering the  major  ^and  minor  tones  equal,  and  preserving  the 
equality  of  the  two  semitones.  If  this  is  done,  the  tempera- 
ment of  all  the  Illds  will  be  equal,  since  they  will  each  be  the 
sum  of  two  equal  tones.  For  a  similar  reason  the  3ds,  and 
consequently  ihe  Vths,  formed  by  the  addition  of  Illds,  and 
3ds,  will  be  equally  tempered. 

In  order  to  reduce  the  octave  to  five  equal  and  variable  tones, 
and  two  equal  and  variable  semitones,  we  will  suppose  the 
intervals  of  the  untempered  octave  to  be  represented  by 


I  y"^  1    ^      i^n  ^-^   i    ^     1^--^    FTh    the 
C  D  EF  G  A  Be, 

parts  CD,  DE,  &c.  of  the  line  Cc.  Denoting  the  comma  by 
c,  we  Will  suppose  the  tone  DE,  which  is  naturally  nnnor,  to 
be  increased  by  any  variable  quantity,  x ;  then,  by  the  fore- 
going observations,  the  other  minor  tone,  GA,  must  be  increa- 
sed by  the  same  quantity.  As  the  major  tones  must  be  render- 
ed equal  to  the  minor,  their  increment  will  be  a;  —  c.  As  the 
octave  is  to  be  perfect,  the  variation  of  the  two  semitones  must 
be  the  same  with  that  of  the  five  tones,  with  the  contrary  sign ; 
and  as  they  are  to  be  equally  varied,  the  decrement  of  each 

will  be or,  what  amounts-  to  the  same  thing,  the 

Q^   ^^   C„ 

increment  of  each  will  be 


2 

The' several  concords  of  the  same  name  in  this  octave  are 
now  affected  with  equal  and  variable  temperaments.  The 
common  increment  of  the  Ulds  will  be  2:v— c;-that  of  the  3d8 


^.  c— 3a; ;  and  consequently  that  of  the  Vths  \.  «— c. 
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In  «adjustiiig  these  varinble  tempeframeiits,  so  as  to  render 
the  harmoDj  of  the  concords  of  dijffirent  kinds,  as  nearly  eqnal 
as  possible,  we  immediate! j  discover  that,  as  the  Vth.is  com- 
posed of  the  Illd  and  3d,  the  temperaments  of  the  three  can- 
not-all  be  equal.  When  the  temperaments  of  the  Hid  and 
3d  have  the  wate  sign,  that  of  the  Vths  most  be  eqnd  to  diei? 
aam  ;  and,  when  they  hare  contrary  signs,  to  their  difference. 
Hence  the  temperament  of  one  of  these  three  concords  is 
necessarily  equal  to  the  sum  of  that  of  the  other  two.  This 
being  fixed,  the  temperaments,  and  consequently  (by  Prop.  I.) 
the  discordance  of  the  different  consonances  is  the  most  equably 
divided  possible,  when  the  two  smaller  temperaments,  whose 
sum  is  equal  to  the  greater,  are  mode  equal  to  each  other. 
The  problem  contains  three  cases. 

1.  When  the  temperaments  of  the  Illd  and  3d  have  the 
same  sign,  they  ought  to  be  equal  to  each  other.    Making 

2a:— c  =  |.  c-3a:,  we  obtain  t  =  ^c,  which,  substituted  in 
the  general  expressions  for  the  temperaments  of  the  Vth, 
Hid  and  3d,  makes  their  increments  equal  to— f  c,— j  c,— |  c, 
respectively. 

2.  Let  the  temperaments  of  the  Illd  and  3d  have  contrary 
signs :  and  first,  let  that  of  the  Illds  be  the  greater.  Th^n 
the  former  ought  to  be  double  of  the  latter,  in  order  that  the 
temperament  of  the  Vths  and  3ds  may  be  equal.  Hence  we 
have  2«— c  =s  —2.  |.  c— 3a?;  whence  x  is  found  =  0;  and^ 
by  substitution  as  before,  the  required  temperament  of  the 
Hid  =  -c;  of  the  Vth -J  c,  and  of  the  3d  i  c. 

3.  Let  the  temperaments  of  the  Illd  and  3d  have  contrary 
signs,  as  before  ;  and  let  that  of  the  3d  be  the  greater. 
Making  J.  c— 3a:  =-2.2  x-^c,  we  obtain  a:  =  f  c ;  which 
gives,  by  substitution,  the  temperaments  of  the  3d,  Vth,  and 
Hid— I  c,—ic,  and  jc,  respectively. 

Each  of  these  results  makes  the  harmony  of  all  the  conso- 
nances as  nearly  equal  as  possible  ;  but  as  the  sum  of  the 
temperaments  in  the  first  case  is  much  the  least,  it  follows  that 
the  temperaments  stated  in  the  proposition  constitute  the  best 
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acheme  of  intervals  for  the  nataral  scale,  in  which  the  banno- 
ny  of  all  the  different  consonances  is  rendered  a»  nearly  equal 
as  possible. 

Cor,  1.  In  the  saaie  manner  it  may  be  shown  that  these  ^ 
temperaments  are  the  best«  among  those  which  approadtat 
nearly  as  possible,  to  eiqual  harmony,  lor  the  ar$i/kial  scale ; 
provided  that  it  is  famished  with  distinct  sonnds  for  all  Ae 
sharps  and  flats  in  common  use.  By  inserting  a  sound  between 
F  and  G,  making  the  interf  al  F*  G  equal,  to  either  of  the  semi- 
tones found  above,  the  intervals,  reckoned  from  G  as  a  key 
note,  will  be  exactly  the  same  in  respect  to  their  ten^raments, 
as  the  corresponding  ones  reckoned  from  C.  The  same  thing 
holds,  whatever  be  the  number  of  flats  and  sharps.  It  is  sap- 
posed,  however,  that  the  flat  of  a  note  is  never  used  iw  the 
sharp  of  that  next  below,  or  the  contrary;  and  hence  this 
scheme  of  tempelrataaent  would  only  be  adapted  to  an  instm- 
ment,  furnished  with  all  the  degrees  of  the  enharmonic  scale ; 
or,  at  least,  with  as  many  as  are  in  common  use. 

Cor.  2.  .  This  scale  will  differ  but  little  in  practice  from  the 
one  deduced,  with  so  much  labour,  by  Dr.  Smith,  from  his 
criterion  of  equal  harmony ;  which  flattens  the  Vths  ^,  the 
Illds  ^,  and  the  Sds  ^  of  a  comma.  The  several  differences 
are  only  -^Vv)  A*  ^^^  ^^^  comma.  Hence,  as  his  measure 
of  equal  harmony  differs  so  widely  from  that  of  Proposition  h 
we  may  infer  that  the  consideration  of  equalizing  the  harmony 
of  the  concords  of  different  names  can  have  rety  little  practi- 
cal influence  on  the  temperaments  of  the  scale.  Should  it, 
therefore,  be  maintained  that  the  criterion  laid  down  in  Prop. 
I.  is  not  mathematically  accurate ;  yet,  as  it  nust  be  allowed, 
in  the  most  unfavourable  view,  to  correspond  ^r  better  with 
the  decisions  of  experience  tlian  that  of  Doctor  Smith,  the 
chance  is,  that,  at  the  lowest  estimate,  the  temperaments  de- 
duced from  it  approach  much  more  nearly  to  correctness. 
Hence  it  is  manifest  that  equal  temperament  may  be  made, 
Ttdthout  any  temible  error  in  practice^  the  criterion  of  equal 
harmony. 
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ScholUtm  3. 

Although  the  foregoing  would  be  the  best  division  of  the 
4nusical  scale,  if  our  sole  object  were  to  render  the  harmony 
of  its  concords  as  neariy  equal  as  possible,  yet  the  two  other 
considerations,  stated  at  the  beginning  of  the  essay,  must  by 
no  means  be  neglected,  as  has  been,  done  by  Dr.  Smith.  It 
eeems  to  be  universally  admitted,  tl)at  the  sum  of  the  tempera- 
ments may  be  increased  to  a  certain  extent,  in  order  to  equalize 
the  harmony  of  the  concords  ;  otherwise  the  natural  scale  of 
major  and  minor  tones,  which  makes  the  sum  of  the  tempera- 
ments of  the  Vths,  Illds,  and  3ds  but  2  commas,  ought  to  be 
left  unaltered.  Yet  how  far  this  principle  ought  to  be  carried, 
may  be  a  matter  of  doubt.  If  we  make  the  lllds  perfect,  and 
flatten  the  Vths  and  3ds  each  |  c^  according  to  the  old  system 
of  mean  tones,  we  shall  have  the  smallest  aggregate  of  tempe^ 
raments  which  admits  of  the  different  concords  of  the  same 
name  being  rendered  equally  imperfect ;  but  this  amounts  to 
2|  commas.  Thus  far,  however,  it  seems  evidently  proper  to 
proceed.  If  we  go  still  &rther,  and  endeavour  to  equalize 
the  harmony  of  the  concords  of  different  names,  it  may  be  ques- 
tioned whether  nearly  as  much  is  not  lost  as  gained  ;  for  the 
aggregate  temperaments  are  increased,  in  Dr.  Smith's  scale, 
to  2|  c,'and  in  that  of  the  above  proposition  to  ^  c.  The 
system  of  mean  tones,. although  more  unequal  in  its  harmony 
when  but  two  notes  are  struck  at  once,  yet  when  the  chords 
are  played  full,  as  they  generally  are  on  the  organ,  never 
offends  the  ear  by  a  transition  from  a  better  to  a  worse  har- 
mony. For  every  triad  is  equally  harmonious ;  being  com- 
posed of  a  perfect  llld,  and  a  Yth  and  3d,  tempered  each  {  c, 
or  of  their  complements  to,  or  composed  with  octaves,  which, 
in  their  kinds^  are  equally  harmonious.  . 

Again,  if  different  chords,  in  practice,  vary  in  the  frequency 
of  their  occurrence,  this  will  be  a  sufficient  reason  for  deviating 
from  the  system  of  equal  temperament.  Suppose,  for  exan» 
pie,  that  a  given  sum  of  temperament  is  to  be  divided  between 
two  Vths,  one  of  which  occurs  in  playing  ten  times  as  often  as 
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the  other  :  there  can  be  no  douVt  that  the  greater  part  of  the 
temperament  oaght  to  be  thrown  upon  the  latter.     Hence  it 
becomes  an  important  problem  to  ascertain,  with  s6nie  degree 
of  precision,  the  relative  frequency  with  which  different  con* 
sonances  occur  in  practice.     Before  proceeding  to  a  direct  in- 
vestigation of  this  problem,  it  may  be  obsenred,  in  general, 
that  such  a  difference  manifestly  exists.     In  a  given  key,  it 
cannot  hare  escaped  the  most  superficial  obBer?er»  that  the 
most  frequent  combination  of  sounds  is  the  common  chord  on 
the  tonic  ;  that  the  next  after  this  is  that  on  the  dominant,  and 
the  third,  that  on  the  subdominant.      Perhaps  scarcely  a  piece 
of  music  can  be  found,  in  which  this  order  of  frequency  does 
not  hold  true.      It  i?  equally  true  that  some  signatures  occur 
oftener  than  others.     That  of  one  sharp  will  be  found  to  be 
more  used,  in  the  major  mode,  than  any  other  ;  and,  in  general, 
the  more  simple  keys  will  be  found  of  more  frequent  occur- 
rence than  those  which  have  more  flats  or  sharps.      These 
differences  are  not  the  result  of  accident     The  tonic,  domi- 
nant, and  subdominant,  are  obviously  the  most  prominent  notes 
in  the  scale,  and  must  always  be  the  fundamental  bases  of  more 
chords  than  either  of  the  others ;  while  the  greater  ease  of 
playing  on  the  simpler  keys  will  always  be  a  reason  with  com* 
posers  for  setting  a  larger  part  of  their  music  on  these,  than 
on  the  more  difficult  keys.     It  is  observable,  that  the  greater 
part  of  musical  compositions,  whether  of  the  major  or  minor 
mode,  is  reducible  to  two  kinds  :  that  in  which  the  base  chiefly 
moves  between  the  tonic  and  its  octave,  and  that  in  which  the 
base  moves  between  the  dominant  and  subdominant  of  the  key. 
The  former  class,  in  the  major  mode,  are  almost  universally 
set  on  the  key  of  one  sharp  ;  the  latter,  generally  on  the  na- 
tural key,  or  that  of  two  sharps.    In  the  minor  mode,  the  for- 
mer class  have  usually  the  signature  of  two  flats,  or  the  natural 
key ;  the  latter,  that  of  one  flat.      Hence  the  three  former 
keys  will  comprise  the  greater  part  of  the  music  in  the  major 
mode,  and  the  three  latter,  of  that  in  the  minor  mode,  in  every 
promiscuous  collection.    But  if  we  were  even  to  suppose  each 
of  the  chords  in  the  same  key,  and  each  of  the  signatures,  of 
equally  frequent  occurrence,  some  chords  would  occur  much 
Vol.  I... .No.  1.  4 
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ofleaer,  as  formiog  an  essentiid  part  of  the.  faarmpny  of.  mon 
keys,  than  others.  The  Vth  DA,  for  example,  forms  one  of 
the  essential  chords  of  six  different  keys  ;  while  the  Vth 
G«D)»  forms  a  part  oolj  of  the  single  key  of  four  sharps* 

Proposition  IV. 

To  find  a  set  of  numbers,  expressing  the  ratio  of  the  probable 
number  of  times  that  each  of  the  different  consonances  in 
the  scale  will  occur,  in  any  set  of  musical  compositions. 

This  can  be  done  only  by  investigating  their  actual  frequency 
of  occurrence  in  a  collection  of  pieces  for  the  instrument  to  be 
tuned,  sufficiently  extensive  and  diversified  to  serve  as  a  spe- 
cimen of  music  for  the  same  instrument  in  general.  This  may 
appear,  at  first  view,  an  endless  task  ;  and  it  would  be  really 
stich,  were  we  to  take  music  promiscuously,  and  count  all  the 
consonances  which  the  base  makes  with  the  higher  parts,  and 
the  higher  parts  with  each  other.  But  it  appears,  from  Prop. 
I.  Qor.  that  all  the  positions  and  inversions  of  a  chord,  when 
the  octaves  are  kept  perfect,  are  equally  harmonious  with  the 
chord  itself.  The  Vth,  for  example,  which  makes  one  of  the 
consonances  in  a  common  harmonic  triad,  is  equally  hormooi- 
ous,  in  its  kind,  with  the  V-fVIII,  which  takes  ^ts  place  in  the 
3d  position  of  this  triad,  and  with  the  4th  in  its  2d  inversion. 
Hence,  instead  of  counting  single  consonances,  we  have  only 
to  count  chords  ;  and  this  is  done  with  the  greatest  ease,  by 
means  of  the  figures  of  the  thorough  base.  The  labour  will 
be  still  farther  abridged  by  reducing  the  derivative  chords^ 
such  as  the  6^  the  |,  kc.  to  their  proper  roots,  as  they  are 
taken  down.  But  even  after  these  reductions,  the  labour  of 
numbering  the  different  chords  in  a  sufficiently  extensive  set  of 
compositions,  to  establish,  with  any  degree  of  certainty,  the 
relative  frequency  of  the  different  signatures,  would  be  very 
irksome.  A  method,  however,  presents  itself^  which  renders 
it  sufficient  to  examine  the  chords  in  such  a  set  of  pieces  only 
as  win  give  their  chance  of  occurrencein  two  keys — ^a  major^ 
and  its  relative  minor. 

It  will  be  evident  to  all  who  are  much  conversant  with  mu- 
sical compositions!  that  th^  internal  structure  of  all  pieces,  m 
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the  same  mode,  whatever  be  their  signature,  is  much  the  sa^e. 
There  is  scarcely  more  difference,  for  example,  in  the  relative 
frequency  of  different  chords  in  the  natural  key,  and  in  that  of 
two  sharps,  or  two  flats,  than  there  is  in  different  pieces  on  the 
same  key.  If  the  Vth  CG  on  the  tonic  has  to  the  Vth  £6  on 
the  mediant  in  the  natural  key,  any  given  ratio  of  frequency 
m :  n,  the  relative  frequency  of  the  Vth  DA  on  the  tonic,  and 
and  the  Vth  F«  C«  on  the  mediant  in  the  key  of  two  sharps,  will 
not  sensibly  differ  from  that  of  m :  n.  Hence,  if  we  examine  a 
sufficient  number  of  pieces  to  establish  the  relative  frequency 
of  the  different  consonances  in  one  major  and  its  relative  minor 
key,  and,  by  a  much  more  extensive  investigation,  ascertain  the 
relative  frequency  of  occurrence  of  the  different  signatures,  it 
is  evident,  that  by  multiplying  this  last  series  of  numbers  into 
the  first,  and  adding  those  products  which  belong  to  chords  ter- 
minated by  the  same  letters,  we  shall  have  a  series  of  numbers 
expressing  the  chance  of  occurrence  in  favour  of  each  of  the  ~ 
consonances  of  the  scale,  when  all  the  keys  are  taken  into 
view. 

It  was  judged  that  200  scores,  taken  promiscuously  from  all 
the  varieties  of  music  for  the  organ,*  would  afford  a  set  of 
numbers  expressing,  with  suHicient  accuracy,  the  chance  that 
a  given  consonance  will  occur  in  a  single  major,  and  its  relative 
minor  key.  Accordingly  200  scores  were  examined,  150  in 
the  major,  and  50  in  the  minor  mode,  (as  it  will  appear  here- 
after that  this  is  nearly  the  ratio  of  their  frequency,)  of  the 
various  species  of  music  for  the  organ,  comprising  a  proper 
share  both  of  the  simpler  and  of  the  more  rapid  and  chromatic 
movements.  As  the  selecting  and  reducing  to  their  proper 
keys  all  the  occasional  modulations  which  occur  in  the  same 

*  The  propriety  of  this  limitation  will  be  manifest,  when  we  consider  that  in 
organ  mosic,  the  chords  are  generallj  played  more  full,  and  are  more  protracted, 
than  in  music  for  other  keyed  instruments.  -It  is  harmony  which  constitutes  its 
character,  in  a  higher  degree  than  in  music  for  other  instruments.  Hence  the 
liannony  of  the  organ  ought  not  to  be  impaired  by  including  in  our  computations 
any  music  not  adapted  to  it  If  a  similar  examination  of  music  for  the  piano-forte 
would  aflbrd  a  set  of  results  essentially  different  from  those  of  this  proposition,  this 
is  no  proof  that  it  ought  to  have  any  concern  in  a  system  of  temperament  designed 
primarily  far  the  organ,  but  merely  that  the  same  temperament  cannot  be  equally 
adapted  to  difilerent  instruments.  If,  as  is  probable,  such  an  examination  would 
£;ive  essentially  the  same  results,  to  introduce  them  would  be  superfluous. 


Digitized  by 


Googk 


86 


On  Musical  Temperament, 


piece  would  reader  the  labour  of  ascertaining  the  relatire  fre« 
quency  of  differeot  sigoatures  very  tedious,  it  was  thought  best 
to  consider  all  those  modulations  which  are  too  transient  to  be 
indicated  by  a  new  signature,  as  belonging  to  the  same  key. 
This  will  account  for  the  occurrence  of  the  chords  in  the  fol^ 
lowing  table,  which  are  affected  by  flats  and  sharps. 

The  minim,  or  the  crotchet,  was  taken  for  unity,  according 
to  the  rapidity  of  the  movement.  Bases  of  greater  or  less 
length  had  their  proper  values  assigned  them ;  although  mere 
notes  of  passage,  which  bore  no  proper  hanqony,  were  gene- 
rally disregarded.  The  scores  were  taken  promiscuously 
from  all  the  different  keys,  and  were  reduced,  when  takeo 
down,  to  the  same  tonic  ;  the  propriety  of  which  will  evidently 
appear  from  the  foregoing  remarks.  The  following  table  con^ 
tains  the  result  of  the  investigation. 

TABLE  I. 


Common  Chords. 

Flat  Fifths,    f 

7th8. 

O-sevenths. 

Hasam 

DUWCBm 

Major 
mode. 

Mipor 
mode. 

Maj. 

Min. 

Mt^. 

Min. 

Maj. 

Mhi. 

Bill 

5 

8 

,„__ 

_ 

7 

_ 

_ 

_ 

B 

3 

— 

163 

66 

11 

17 

2 

.... 

Bb 

4 

4 

— 

._ . 

.... 

^^ 

.. 



A  VII 

-^ 

—- 

•_ 

^^ 

.r— 

.- 

3 

... 

A  III 

19 

8 

— 

_. 

7 

9 

.,— 

... 

A 

166 

688 

2 

1 

26 

6 

2 

.. 

G* 

— 

, — 

3 

38 

... 

.. 

_ 

G3 

18 

16 

— 

— 

..« 

... 

.... 



G 

966 

93 

— 

— 

178 

16 

3 



F* 

— 

— 

46 

4 

11 

2 

^.mm 

.. 

F 

352 

60 

— 

.... 

11 

12 

7 

3 

ElII 

26 

271 

— 

^^ 

1 

26 

._ 



£ 

32 

26 

6 

1 

8 

..... 

1 

4 

D*III 

~ 

— 

2 

1 

— 

- — 

— 

— 

D* 

— 

— 

•V- 

4 

^. 

...— 

..^ 

— 

Dili 

29 

4 

m.mm 

.... 

49 

7 

«. 

^ 

D 

120 

129 

-^ 

— 

66 

18 

6 

1 

C* 

i» 

2 

4 

1 

— . 

... 

.... 

C3 

2 

_ 

i— 

-~^ 

— 

... 

— . 

C 

1769 

276 

""" 

^~' 

6 

1 

4 

' 
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The  following  anomalous  chords  were  found  in  the  major 
mode,  and  are  subjoined,  to  make  the  list  complete : 
8  }»5ths  on  C,  and  1  on  H. 
5     fths  on  D,  2  on  E,  and  1  on  6. 
The  left  hand  column  of  the  foregoing  table  contains  the 
fundamental  bases  of  the  several  chords.    When  any  number 
is  annexed  to  the  letter  denoting  the  fundamental,  it  denotes 
the  quality  of  some  other  note  belonging  to  the  chord.     £  HI, 
for  example,  denotes  that  the  various  chords  on  E,  which 
stand  against  it,  have  their  third  sharped  ;  G  3,  that  the  third, 
which  is  naturally  major,  is  to  be  taken  minor,  &c.     Of  the  two 
columns  in  each  of  the  four  remaining  pairs,  the  left  contains 
the  number  of  chords  belonging  to  each  root,  of  the  kind  spe- 
cified at  the  top,  which  were  found  in  1 50  >  scores  in  the  major 
mode  ;  and  the  right,  the  corresponding  results  of  the  exami- 
nation of  50  scores  in  the  minor  mode.     The  diminished  triad, 
which  is  used  in  harmonical  progression  like  the  other  triads, 
has  its  lowest  note  considered  as  its  fundamental.     The  dimi- 
nished 7th,  in  the  few.  instances  in  which  it  occurred,  was  con^ 
fiidered  as  the  first  inversion  of  the  f  th,  agreeably  to  the  French 
classification,  and  was  accordingly  reduced  to  that  head. 

From  this  table,  the  number  of  times  that  each  consonance 
of  two  notes  would  actually  occur,  were  the  200  scores  play- 
ed, is  easily  computed.  We  will  suppose  three  notes,  be- 
sides octaves,  to  be  played  to  each  chord.  The  octaves  played 
it  is  unnecessary  to  take  into  the  computation,  as  it  would  only 
multiply  the  number  of  consonances  whose  tempersonent  is  the 
same,  in  the  same  ratio,  and  would  have  no  effect  on  the  ratio 
of  the  numbers  expressing  the  frequency  of  the  different  con- 
sonances. In  the  chord  of  the  7th,  which  naturally  consists  of 
four  notes,  we  will  suppose,  for  the  sake  of  uniformity,  that 
one  is  omitted ;  and  as  the  7th  ought  always  to  be  struck,  we 
will  suppose  the  Vth  and  Hid  of  the  base  to  be  omitted,  each 
half  the  number  of  times  in  which  this  chord  occurs.  Consi- 
dered as  cotnposed  of  three  distinct  notes,  neither  of  which  is 
an  octave  of  either  of  the  others,  each  chord  will  contain  three 
distinct  consonances.  The  common  chord  on  C,  for  example, 
will  contain  the  Vtji  CG,  the  Hid  CE,  and  the  3d  EG.    The 
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f  on  C  will  coDtain  the  VII  CB,  the  IX,  or  (which  must  have 
the  same  temperament)  the  lid  CD,  and  the  3d  BD.  Redu- 
cing all  these  consonances  to  their  proper  places,  and  adding 
those  of  the  same  name  which  have  the  same  degree  for  their 
base,  we  obtain  the  following  xesalts : 

TABLE  n. 


Bases. 

Vtb8,4ths,  and 
Octaves. 

Ulds,  €ths,  and 
Octaves. 

3ds,  Vltlis,  and   1 
Octaves.          f 

Major. 

Minor. 

JMajor. 

Minor. 

Major. 

Minor. 

B 

Bb 

A 

G* 

G 

F* 

F 

E. 

Eb 

D* 

D 

C« 

C 

8 

3 

195 

1088 

395 
59 

197 
1807 

8 

6 

607 

116 

78 
308 

156 
278 

10 
22 
22 

1090 

486 
40 

2 

60 
1959 

8 

19 
10 

125 

301 
284 

7 
870 

1141 

626 
32 
22 
78. 

1828 

7 

403 

26 

4 

214 

663 

310 

23 

10 

308 

9 

213 

12 

1 

Bases. 

5ths,  IVths,  aad 
Octaves. 

7ths,  I  ds,  and 
Octaves. 

Vllths,  2d8,  and 
Octaves. 

Major. 

Minor. 

Major. 

Minor. 

Major. 

Minor. 

B 

Bb 

A 

G* 

G 

F*. 

F 

E 

Eb 

D* 

D 

C* 

C 

256 

2 
10 

74 

10 

7 

9 

265 

1 

63 

7 

1 

6 

10 

25 
34 

m 

1 

20 

123 

1 
5 

17 

7 

20 
2 

27 

27 

1 

3 
17 

10. 

•    16 

1 
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Besides  the  following  chromatic  iDtenrals : 

;  8  extreme  sharp  dths  on  C 

Major  mode.  ^  1 D 

extreme  flat  7th G* 

extreme  sharp  Gths  on  F 
Minor  mode.  {  4  extreme  flat  7ths  on    C^ 
(3 G* 

It  was  thought  best  to  exhibit  a  complete  table  of  all  the 
consonances  which  occurred  in  the  200  scores  examined  ;  al- 
though (Prop  IL)  only  the  concords  in  the  upper  half  of  the 
table  can  be  regarded  in  forming  a  system  of  temperament. 
For  the  more  frecpient  consonances,  this  table  may  be  regarded 
as  A)unded  on  a  sufficiently  extensire  induction  to  be  tolerably 
accurate.  For  the  more  unfrequent  chords,  and  especially  for, 
those  which  arise  from  unusual  modulations,  it  expresses  the 
chance  of  occurrence  with  very  little  accuracy ;  and  it  is 
doubtless  the  fact  that  a  more  extensive  investigation  would 
include  some  chords  not  found  at  all  in  this  list.  But  it  must 
be  recollected,  on  the  other  hand,  that  the  influence  of  these 
unusual  chords  on  the  resulting  system  of  temperament  would 
be  insensible,  could  their  chance  of  occurrence  be  determined 
with  the  greatest  accuracy. 

but  none  of  the  numbers  in  the  foregoing  table  by  any  means 
expresses  the  chance  that  a  given  interval  will  occur,  consi- 
dering all  the  keys  in  which  it  is  found.  For  example,  the 
Vth  CG  on  the  tonic  of  the  natural  key,  in  music  written  on 
this  key<,  is  the  one  of  most  frequent  occurrence,  its  chance 
being  expressed  by  1807  ;  but  in  the  key  of  two  flats,  it  be- 
comes the  Vth  on  the  supertonic,  and  its  chance  of  occurrence 
is  only  as  197.  Hence  the  problem  can  be  completed  only  by 
finding  a  set  of  numbers  which  shall  express,  with  some  degree 
of  accuracy,  the  relative  frequency  of  different  signatures. 

An  examination  of  1600  scores,  comprising  four  entire  col- 
lections of  music  for  the  organ  and  voice,  by  the  best  Euro- 
pean composers,  besides  many  miscellaneous  pieces,  afforded 
the  results  in  the  following  table : 
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TABLE  UI. 


Signatures. 

Major  Mode. 

Minor  Mode. 

4*9    ..    . 

3*9     ..    . 

2*9     ..    . 

1* .  .  .  . 

^ 

lb  ...  . 

2b9      ... 
3b9      ... 

4b9      ... 

.  : .    42 

...      96 
...    200 
...    322 
...    176 
...    180 
...     70 
...    116 
0 

.  .     2 

.  .    6 
.  .  13 
.  .  72 
.    121 
.  .  97 
.  .  77 
.  .     8 
.  .     3 

Ratio  of  their  sums  1 201  :             399 

The  chaDce  of  occurrence  for  any  chord  yaries  as  the  fre- 
quency of  the  key  to  which  it  belongs,  and  as  the  number  be- 
longing to  the  place  which  it  holds,  as  referred  to  the  tonic,  in 
Table  II,  jointly.  Hence  the  chance  of  its  occurrence  in  all 
the  keys  in  which  it  is  found,  is  as  the  sum  of  the  products  of 
the  numbers  in  Table  III.,  each  into  such  a  number  of  Tdi>le 
II.  as  corresponds  to  its  place  in  that  key.  To  give, a  speci- 
men of  the  manner  in  which  this  calculation  is  to  be  conducted : 
the  numbers  belonging  to  the  major  mode  in  the  three  finrt 
divisions  of  Table  II,  are  fir^tt  to  be  multiplied  throughout  by 
176,  which  expresses  the  relative  frequency  of  the  major  mode 
of  the  natural  key.  They  are  then  to  be  multiplied  through- 
out by  322,  which  expresses  the  frequency  of  the  key  of  one 
sharp.  But  the  first  product,  which  expresses  the  frequency 
of  the  Vth  on  the  tonic,  now  becomes  GP,  and  must  be  added, 
not  to  the  first,  but  to  the  fifth,  in  the  last  row  of  products. 
The  product  into  59,  expressing  the  frequency  of  the  Vth  oa 
the  mediant,  becomes  BF*,  an  interval  not  found  among  the 
essential  chords  of  the  natural  key.  In  general,  the  products 
of  the  numbers  in  Table  III,  into  those  in  Table  II,  are  to  be 
considered  as  belonging,  not  to  the  letters  against  which  these 
multipliers  stand,  but  to  those  which  have  the  same  position 
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laoUh  regard  to  ikeir  iuceeisive  tomcM^  as  these  hare  with  regard 
to  C.  Wheoeyer  an  interval  occurs,  affected  with  a. new  flat 
or.  sharp,  it  is  to  he  considered  as  the  commencement  of  a  new 
succession  of  prodacts.  The  Illd  C«£«c,  for  example,  d(^ 
not  occnr  at  all  till  we  come  to  the  key  of  two  sharps,  and  even 
then  only  in  occasional  modulations,  correspoadiog  to  the  Hid 
on  B  in  the  natural  key>  whose  multiplier,  is  10.  In  the  key  of 
3  sharps  it  becomes  another  accidental  chord,  answering  to.  the 
llld  on  £  in  the  key  of  C,  and  consequehtly  has  40  for  its 
multiplier.  It  is  only  in  the  key  of  6  sharps,  that  it  hecomes 
a  constituent  chord  of  the  key ;  when,  if  that  key  were  ever 
used,  it  would  correspond  to  the  Hid  GB  on  the  dominant  of 
the  natural  key. 

After  all  the  products  have  been  taken  and  reduced  to  their 
proper  places,  in  the  manner  exemplified  above,  a  similar 
operation  must  be.  repeated  with  the  numbers  in  the  second 
column  of  Table  HI,  and  those  in  the  second  columns  in  the 
three  first  divisions  of  Table  II. 

The  necessity  of  keeping  the  major,  and  its  relative  minor 
key,  distinct,  will  be  evident,  when  we  consider  that  the 
several  keys  in  the  minor  mode  do  not  follow  the  same  law  oT 
frequency  as  in  the  major ;  as  is  manifest  from  the  observa- 
tions in  Schol.  Prop.  HI,  and  as  clearly  appears  from  an  inspec- 
tion of  Table  HI. 

But  in  order  to  discover  the  relative  frequency  of  (he  dif- 
ferent chords  on  every  account,  the  results  of  the  two  forego- 
ipg  operations  must  be  united.  Now,  as  the  numbers  in  the 
two  columns  of  Table  II,  at  a  medium,  are  as  3  :  1,  and  those 
in  Table  HI.  are  in  the  same  ratio,  although  the  factors  are  to 
each  other  in  only  the  simple  ratio  of  the  relative  frequency 
of  the  two  modes,  yet  their  products  will,  at  a  medium,  be  in 
the  duplicate  ratio  of  that  frequency.  Hence,  to  render  the 
two  sets  of  results  homologous,  so  that  those  which  correspond 
to  the  same  interval  may  be  properly  added,  to  express  the 
general  chance  of  occurrence  for  that  interval  in  all  the  major 
and  minor  keys  in  which  it  is  found,  this  duplicate  ratio  must 
be  reduced  to  a  simple  one,  either  by  dividing  the  first,  or  by 
multiplying  the  last  series  of  results,  by  3.     We  will  do  the 

V0L....I.  No.  1.  6 
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latter,  as  it  will  giTe  tha  ratioa  in  the  lasgeat,  and,  of  eouna, 
A%  most  aocnrale  tanoB.  Then  addiifeg  thoie  lesalts  in  each 
which  belong  to  the  same  intenral,  and  cutting  off  the  three 
right  hand  figures,  (ezpretaing  in  the  nearest  small  fractions 
Uiose  resnhs  which  are  ander  1000,)  which  will  leave  a  set  of 
ratios  abondantly  accurate  for  every  purpose ;  the  numbers, 
constituting  the  final  solution  of  the  problem,  will  stand  as 
follows : 

TABLE  lY. 


7du  andllllds 
4%} 


and 
6ths. 


3ds  and 

VltfaB. 


Baaes. 


Vths  and  Illds  and 


4th8. 


Gths. 


Sds  and 
Ylths. 


F* 

F 

£^ 

E 

£b 

D« 

D 

Db 

C* 

C 


67 
639 

548 
265 

* 
1166 

1 

26 

816 


924 

323 
363 

^43 

6 

12 

1131 


1072 
66 
12 

1161 

i 
144 

569 

681 
180 


B 

Bb 

A* 

A 

Ab 

G* 

G 

F** 

Gb 


221 
418 

870 

62 

^    6 

1207 


136 
654 

668 

78 

4 

1197 


4 

1161 

6 

29 

1086 

I 

365 
667 

i 


Note.  In  this  table,  as  well  as  the  last,  the  Vths,  Illds  and 
dds  are  to  be  taken  ahove^  and  the  4tbs,  6ths  and  Vltfas,  their 
complements  to  the  octave,  hel<yw  the  corresponding  degrees  in 
the  first  column.  And,  in  general,  whenever  the  Vths,  Iltds, 
and  3ds  are  hereafter  treated  as  different  classes  of  concords, 
each  will  be  understood  to  include  its  complement  to  the  octave 
and  its  compounds  with  octaves. 

Scholium, 

The  foregoing  table  exhibits,  with  sufficient  accuracy,  the 
ratio  of  the  whole  number  of  times  which  the  different  chords 
would  occur,  were  the  1600  scores,  whose  signatures  were 
examined,  actually  played  in  succession,  on  the  keys  to  which 
they  are  set,  and  with  an  instrument  having  distinct  sounds  for 
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all  the  flats  and  aharpa.  Had  the  examioatioii  been  more  ex- 
tenaiTe,  the  reaalta  might  be  relied  on  with  greater  aiaonmce 
aa  accqnite  ;  but  the  general  similarity,  not  only  in  (he  strac^ 
tare  of  different  musical  compositions,  but  in  the  comparative 
frequency  of  the  different  keys  in  different  authors^  is  so  great, 
that  a  more  extensiFO  examination  was  thought  to  be  of  litfle 
practical  importance. 

(To  he  continued,) 


Art.  IL  Review  of  an  Elementary  Treatieeon  Mineralih 
gy  and  Geology,  being  an  inirodueium  to  ike  eiudy  of 
these  ecienceSf  and  designed  for  the  use  of  pupils;  fbrper^ 
sons  attending  lectures  on  thefe  subjects  ;  anil  as  a  com" 
panionfor  travellers  in  the  United  States  of  America — 
Illustrated  by  six  plates.  By  Parker  CLSAVELAim, 
Professor  of  Mathematics  and  Naturcl  Philosophy ^  and 
Lecturer  on  Chemistry  and  Mineralogy  in  Bowdoin  Col* 
lege^  Member  of  the  American  Academy^  and  Correspond'^ 
ing  Member  of  the  lAnwean  Society  rf^ew  England* 


>  itom  «tt  in  viicem  teme : 


Quasque  recondideiat,  8tyquiiqiie  admorent  oaibris, 
EfiiMliiintiiropes         ■  Oriv. 

Boston,  published  by  Cummmgs  and  BiUiardj  No.  I, 
ComhiU.  Printed  by  HUOard  fy  Metcailf,  at  the  Uni- 
versity  Press,  Cambridge,  New  England.    1816. 

1.  HIS  work  has  been  for  some  time  before  the  public,  and 
it  has  been  more  or  less  the  subject  of  remark  in  our  rarious 
journals.  It  is,  however,  so  appropriate  to  the  leadiog  ob- 
jects of  this  Journal,  that  we  cannot  consider  ourselves  as 
performing  labours  of  supererogation  while  we  consider  the 
necessity,  plan,  and  execution  of  the  treatise  of  Professor 
Cleareland. 

An  extensive  cultivation  of  the  physical  sciences  is  peculiar 
to  an  advanced  state  of  society,  and  evinces,  in  the  country 
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where  they  flourish,  a  highly  improTed  state  of  the  arts,  and 
a  great  degree  of  intelligence  in  the  commanity.  To  this 
state  of  things  we  are  now  ^t  approximating.  The  ardent 
curiosity  regarding  these  subjects,  already  enkindled  in  the 
public  mind,  the  very  respectable  attainments  in  science 
which  we  have  already  made,  and  our  rapidly-augmenting 
means  of  information  in  books,  instruments,  collections,  and 
teachers,  afford  ground  for  the  happiest  anticipations. 

The  merely  iiUeUeciual  sciences — ^those  which  require  no 
means  for  their  investigation  beyond  books,  teachers,  and 
study — those  which  demand  no  physical  demonstrations,  no 
instruments  of  research,  no  material  specimens ;  in  short, 
those  sciences  which  relate  only  to  the  intellectual  and  moral 
character  of  man,  were  early  fostered,  and,  in  a  good  degree, 
matured  in  this  countfy.  Hence,  in  theology,  in  ethics,  in 
jurisprudence,  and  in  civil  policy,  our  advances  were  much 
earlier,  and  more  worthy  of  respect,  than  in  the  sciences 
relating  to  material  things.  In  some  of  these,  it  is  true,  we 
have  made  very  considerable  advances,  especially  in  natural 
philosophy  and  the  mathematics,  and  their  applications  to  the 
arts  ;  and  this  has  been  true,  in  some  good  degree,  for  very 
nearly  a  century.  Natural  history  has  been  the  most  tardy  in 
its  growth,  and  no  branch  of  it  was,  till  within  a  few  years, 
involved  in  such  darkness  as  mineralogy.  Notwithstanding 
the  laudable  efforts  of  a  few  gentiemen  to  excite  some  taste 
for  these  subjects,  so  little  had  been  effected  in  forming  col- 
lections, in  kindling  curiosity,  and  diffusing  information,  that 
only  fifteen  years  since,  it  was  a  matter  of  extreme  difficulty 
to  obtain,  among  ourselves ^  even  the  names  of  the  most  common 
stones  and  minerals ;  and  one  might  inquire  earnestly,  and 
long,  before  he  could  find  any  one  to  identify  e^en  quartz^ 
feldspar^  or  hornblende^  among  the  simple  minerals  ;  or  gra^ 
nite^  porphyry^  or  trap^  among  the  rocks.  We  speak,  from 
experience ^  and  well  remember  with  what  impatient,  but  almost 
.despairing  curiosity,  we  eyed  the  bleak,  naked  ridges,  which 
impended  over  the  valleys  and  plains  that  were  the  scenes  of 
our  youthful  excursions.  In  vain  did  we  doubt  that  the  glit- 
tering spangles  of  mica,  and  the  still  more  alluring  brilliancy 
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of  pyrites,  gave  assarance  of  the  existence  of  the  preciooi 
metals  in  those  substances ;  or  that  the  cutting  of  glass  by  the 
garnet,  and  by  quartz,  proved  that  these  minerals  were  the 
diamond  ;  but  if  they  were  not  precious  metals,  and  if  they 
were  not  diamonds,  we  in  vain  inquired  of  our  companions, 
and  even  of  our  teachers,  what  they  were. 
•  We  do  not  forget  that  Dr.  Adam  Seybert,  in  Philadelphia ; 
Dr.  Samuel  L.  Mitchill,  in  New- York ;  and  Dr.  Benjamin 
Waterhouse,  in  Harvard  University,  began  at  an  earlier  pe- 
riod to  enlighten  the  public  taste  on  this  subject ;  they  began 
to  form  collections ;  Harvard  received  a  select  cabinet  from 
France  and  England;  and  Mr.  Smith,  of  Philadelphia, 
(although,  returning  from  Europe  fraught  with  scientific  ac- 
quisitions, he  perished  tragicddy  near  his  native  shores,)  left 
his  collection  to  enrich  the  Mqseum  of  the  American  Philo- 
sophical Society. 

Still,  however,  although  individuals  were  enlightened,  no 
seriousr impression  was  produced  on  the  public  mind ;  a  few 
lights  were  indeedfheld  out,  but  they  were  lights  twinkling  in 
an  almost  impervious  gloom. 

-  The  return  of  the  late  Benjamin  D.  Perkins,  and  of  the  late 
Dr.  A.  Bruce,  from  Europe,  in  1802  and  3,  with  their  beau- 
tiful collections,  then  the  most  complete  that  this  coun^  had 
ever  seen  ;  the  return  of  Colonel  Gibbs,  in  1805,  with  his 
extensive  and  magnificent  cabinet ;  his  consequent  excursions 
and^  researches  into  our  mineralogy;  the  commencement, 
about  this  time,  of  courses  of  lectures  on  mineralogy,  in  several 
of  our  colleges,  and  of  collections  by  them  and  by  many  indi- 
viduals ;  the  return  of  Mr.  Maclure,  in  1807 ;  his  Herculean 
labour  in  surveying  the  United  States  geologicaUy,  by  per- 
sonal examination  ;  and  the  institution  of  the  American  Jour- 
nal of  Mineralogy,  by  Dr.  Bruce,  in  1810 ; — ^these  are  among 
the  most  prominent  events,  which,  in  the  course  of  a  few 
years,  have  totally  changed  the  face  of  this  science  in  the 
United  States. 

During  the  last  ten  years,  it  has  been  cultivated  with  great 
ardour,  and  with  great  success :  many  interesting  discoveries 
in  American  mineralogy  have  been  made ;  and  this  science. 
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with  its  liflter  science,  Geol«igjr,  is  ftst  arreftiDg  the  public 
atteotioD.  In  foch  a  stale  of  thiiifi,  books  rdatiqg  lo  mintralo* 
gy  would  of  coarse  be  eagerlj  soQi^t  for. 

No  work,  anterior  to  Kirwan,  coold  be  consulted  by  the 
student  with  niich  advantiige,  on  accennt  of  the  woAdetfiil 
progress,  which,  within  forty  or  fifty  years,  has  been  nwde  in 
mineralogy.  Even  Kirwaa,  who  perfimned  a  most  important 
aerrice  to  the  science,  was  become,  in  some  considerable  de<i 
gree,  imperfect  and  obcrolete ;  the  German  treatises,  the  fmit* 
fal  firantains  from  which  the  science  had  flowed  otet  Enrope* 
were  not  translated  ;  neither  were  those  of  the  French ;  and 
this  was  the  more  to  be  regretted,  becanse  they  had  mdlowed 
down  the  harshness  and  enriched  the  sterility  of  the  Gennan 
method  of  description,  besides  adding  many  interesting  disco* 
▼eries  of  their  own  It  is  true  we  possessed  the  tndy  yaln* 
able  treatise  of  Professor  Jameson,  the  most  comj^ete  in  our 
langaage.  But  the  eipense  of  the  work  made  it  nnattainaUe 
by  most  of  our  students,  and  the  ondoTiating  strictness  with 
which  the  hi|^y  respectable  author  has  adhered  to  the  Ger- 
man mode  of  description,  gave  it  an  aspect  somewhat  repnl- 
aive  to  the  minds  of  norices,  who  consulted  no  other  book. 
We  are,  however,  well  aware  (rf'the  ndue  of  this  work,  espe- 
eially  in  the  improved  edition.  It  must,  without  doubt,  be  in 
the  hands  of  every  one  who  would  be  master  of  the  science ; 
but  it  is  much  better  adapted  to  the  purposes  of  proficients 
thanof  begUmers. 

The  mineralogical  articles  dispersed  through  Aikin's  Dic- 
tionary are  exceedinf^y  valuaUe ;  but,  from  the  high  price  of 
the  work,  they  are  inaccessible  to  most  persons. 

The  most  recent  of  the  French  systems^  that  by  Brongniart, 
seemed  to  combine  nearly  all  the  requisites  that  could  be  de- 
sired in  an  elementary  treatise ;  and  a  translation  of  it  would 
probably,  ere  this,  have  been  given  to  the  American  public, 
had  we  not  been  led  to  expect  the  work  of  Professor  Cleave- 
land,  which,  it  was  anticipated,  would  at  least  possess  one 
important  advanti^  over  the  work  of  Brongniart,  and  every 
other ;  it  would  exhibit,  more  or  less  extensively,  Antrican 
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ioedHiei^  and  gm  >  fhe  leading  featara  of  Mr  mtani  ndnenl 
cBSOciations. 

Thus  it  appears*  that  the  work  of  Profefsor  Cleaveland  ww 
eminently  needed ;  tfie  science,  at  large,  needed  it ;  and  to 
Anerican  nuneralc^ists.  it  was  neatly  indispensable.  It  appear^ 
ed  too  at  a  Teiy  opportane  moment.  Had  it  c<«ie  a  few  yeats 
sooner,  it  might  not  hare  fonad  many  readers.  Now  it  is  sns- 
tained  by  the  prevailing  cariosity,  and  dtffosed  state  of  in^ 
formation  regardii^  mineralogy ;  and,  in  tarn,  no  canse  conld 
operate  more  ^ectnaUy  to  cherish  this  curiosity,  and  to  dif« 
fuae  tins  information  stUl  more  widely,  than  this  bode  Pro- 
fessor Gleaveknd  is  therefore  entitled  to  our  thanks  for 
undertakiog  this  task ;  and,  in  this  age  of  book-making,  it  is  no 
small  negate  praise  if  an  author  be  acquitted  of  anneceMori/y 
adding  to  the  already  onerous  mass  of  books. 

With  respect  to  the  plan  of  this  work,  Professor  Cleaveland 
has,  with  great  good  judgment,  araited  himself  of  the  excel* 
lencies  of  both  the  German  and  French  schools. 

Mr.  Werner,  of  Fribourg,  in  some  sense  not  only  the 
founder  of  the  modem  German  school  of  mineralogy,  but 
almost  of  the  science  itself,  is  entitled  to  our  lasting  gratitude 
for  his  system  of  external  characters,  first  published  in  1774. 
In  this  admirable  treatise  he  has  combined  precision  and 
copiousness,  so  that  exact  ideas  are  attached  to  every  part  of  the 
descriptiTe  language,  and  every  character  is  meant  to  be  de« 
fined. 

It  is  intended  that  a  fan  description  of  a  mineral  upon  this 
plan  shall  entirely  exhaust  the  subject,  and  that  although 
many  properties  may  be  found  in  common  among  different 
minerals,  still  every  picture  shall  contain  peouHar  features,  not 
to  be  found  in  any  other.  It  would  certainly  appear,  at  first 
▼iew,  that  this  method  must  be  perfect,  and  leave  nothing  far- 
ther to  be  desired.  It  has,  however,  been  found  in  practice, 
that  the  full  descriptions  of  the  Wemeriao  writers  are  hea^ 
and  dry ;  they  are  redundant^aftso,  from  the  frequent  repetition 

*  The  smaller  works  of  HuU^  and  Aildn  were  jaot  then  publiahed ;  and  had 
flieybeen,  theycoald  not  have  superseded  Cleareland;  the  same  majbe  said 
ci  ^e  respectable  woik  of  IVofessor  Kidd,  of  Oxford  Unirersitf . 
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of  similar  properties ;  and  from  not  ^viog  dae  prominence  to 
those  which  are  peculiar,  and  therefore  distinctive,  they  fre- 
quently fail  16  leave  a  distinct  impression  of  any  thing  on  the 
mind,  and  diiis,  in  the  midst  of  what  is  called  hy  the  writers  of 
this  school  a  full  oryctogno$ttc  picture^  a  student  is  sometimes 
absolutely  bewildered. 

*  Some  of  the  naodem  French  writers,  availing  themselves  of 
Mr.  Werner's  very  able  dehneation  of  the  external  characters 
of  nnnerals,  have  selected  such  as  «re  most  important,  most 
striking,  distinctive,  and  interesting ;  and  drawing  a  spirited  and 
bold  sketch,  have  left  the  minuter  parts  untouched  :  such  a 
picture,  although  less  perfect,  oflen  presents  a  stronger  like- 
ness, and  more  effectusdly  arrests  the  attention. 

This  is  the  method  of  description  which  has  been,  as  we 
think,  happily  adopted,  to  a  great  extent,  by  Mr.  Cleaveland. 

Mr.  Werner,  availing  himself  of  the  similarities  in  the 
external  appearance  of  minerals,  has  (excepting  the  metals) 
arranged  them  also  upon  this  plan,  without  regard  to  their  con- 
stitution ;  that  is,  to  their  real  nature^  or,  at  least,  making  this 
wholly  subservient  to  the  other :  this  has  caused  him,  in  some 
instances,  to  bring  together  things  which  are  totally  unlike  in 
their  nature,  and,  in  other  instances,  to  separate  those  which 
were  entirely  similar.  Whatever  may  be  said  in  favour  of 
such  a  course,  considered  as  a  provisional  one,  while  chemical 
analysis  was  in  its  infancy,  the  mind  can  never  rest  satisfied 
with  any  arrangement  which  contradicts  the  real  nature  of 
things ;  in  a  word,  the  composition  of  minerals  is  the  only  cor- 
rect foundation  for  their  classification.  This  classification  has 
been  adopted  by  several  of  the  ablest  modem  French  writers. 

•*  It  is  believed,"  (says  Professor  Cleaveland,  Preface,  p.  7.) 
*^  that  the  more  valuable  parts  of  the  two  systems  may  be 
incorporated,  or,  in  other  words,  that  the  peculiar  descriptive 
language  of  the  one  may,  in  a  certain  degree,  be  united  to  the 
accurate  and  scientific  arrangement  of  the  other." 

'*  This  union  of  descriptive  language  and  scientific  arrange- 
ment bas  been  effected,  with  good  success,  by  Brongniart,  in 
his  System  of  Mineralogy— an  elementary  work,  which  seems 
better  adapted  both  to  interest  and  instruct,  than  any  which 
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lias  hitherto  api^ared.  The  author  of  this  Toltmie  has,  there- 
fore, adopted  the  general  plan  of  Brongmart,  the  more  hd- 
portant  parts  of  whose  work  are,  of  coarse,  incorporated  with 
this." 

A  happier  model  could  not,  in  oar  opinion,  he  chosen ;  and 
we  conceive  that  Professor  Cleareland  is  perfectly  consistent, 
and  perfectly  perspicuous,  wlien,  adopting  the  chemical  com- 
position of  minerals  as  the  only  proper  foandation  of  arrange- 
ment,  and,  of  coarse,  rejecting  the  principle  of  Mr.  Werner, 
which  arranges  them  npon  their  external  properties,  he  still 
adopts  his  descriptive  language  as  far  as  it  answers  his  purpose. 
For  to  elect  a  principle  of  arrangement,  and  to  classiiy  all  the 
members  of  a  system  so  as  to  give  each  its  appropriate  place, 
is  obviously  quite  a  different  thing  from  describing  each  mem- 
ber, after  its  place  in  a  system  is  ascertained.  In  doing  the 
latter,  characters  may  be  drawn  from  any  source  which  affords 
them. 

In  his  *'  Introduction  to  the  Study  of  Mineralogy,**  the  author 
has  given  a  view  at  once  terse,  copious,  condensed^  and  per- 
spicuous, of  all  that  is  necessary  to  be  learned  previously  to 
the  study  of  particular  minerals.  He  begins  with  definitions 
and  general  principles,  which  are  laid  down  with  clearness. 

By  way  of  engaging  the  attention  to  the  study  of  this  depart- 
ment of  nature,  he  remarks  : 

'*  From  a  superficial  view  of  minerals  in  their  natural  depo- 
sitories, at  or  near  the  surface  of  the  earth,  it  would  hardly  be 
expected  that  they  could  constitute  the  object  of  a  distinct 
branch  of  science.  Nothing  appears  fiurther  removed  frodi 
the  influence  of  established  principles  and  regular  arrangement, 
than  the  mineral  kingdom  when  observed  in  a  cursory  manner. 
But  a  closer  inspection  and  more  comprehensive  view  of  the 
subject  will  convince  us,  that  this  portion  of  the  works  of  na* 
tare  is  by  no  means  destitute  of  the  impress  of  the  Deity. 
Indications  of  the  same  wisdom,  power,  and  benevolence,  which 
appear  in  the  animal  and  vegetable  kingdoms,  are  also  clearly 
discernible  in  the  mineral." 

«*  It  may  also  be  remarked,"  continnes  the  author,  "  that 
several  arts  and  manufactures  depend  on  mineralogy  for  their 

Vol.  I....N0.  1.  6 
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existence ;  and  that  improyements  and  discoveries  in  the  latter 
cannot  fail  of  extending  their  beneficial  effects  to  the  afore- 
mentioned employments.  In  fine»  the  stady  of  mineralogy, 
whether  it  be  viewed  as  tending  to  increase  individaal  wealth, 
•to  improve  and  multiply  arts  and  manufactures,  and  thus  pro- 
mote the  public  good ;  or  as  affording  a  pleasant  subject  for 
scientific  research,  recommendg  itself  to  the  attention  of  the 
citizen  and  scholar.'' 

This  introductory  view  of  the  importance  and  interest  of  the 
science  cannot  be  charged  with  the  fault  of  exaggeration,  since 
it  is  most  evident  that  neither  civilization,  refinement  in  arts, 
nor  comfort,  can  exist  where  the  properties  of  mineral  sub- 
stances are  but,  imperfectly  understood. 

As  regards  this  country,  the  argument  admits  of  much  am- 
plification. The  more  our  mineral  treasures  are  explored, 
the  more  abundantly  do  they  repay  the  research ;  and  we 
trust  that  the  period  is  not  far  distant,  when  we  shall  no  longer 
ignorantly  tread  o^der  our  feet  minerals  of  great  curiosity  and 
value^  and  import  from  other  countries,  at  a  great  expense, 
what  we,  in  many  instances,  possess  abundantly  at  home.* 

But  to  return  to  the  plan  of  the  author's  work.  Few  per- 
sons, unacquainted  with  the  science  of  minerdogy,  would  sus- 
pect that  mere  brute  matter  could  exhibit  many  strong  marks 
capable  of  discrimination. 

It  may,  however,  be  confidently  affirmed,  that  there  is  no- 
mineral  which,  if  carefully  studied,  may  not  be  distinguished 
by  characters  sufficiently  decisive  from  every  other  mineral ; 
an  account  of  these  characters  ought,  therefore,  to  precede 
every  system  of  mineralogy.  Professor  Cleaveland  has,  with 
entire  propriety,  included  them  under  the  heads  of  crystal- 

jp  *  A  vast  regioa  in  the  interior  of  New-York  and  Pennsylvania  is  now  fertilized 

~ —  by  inexhaustible  beds  of  salphateof  lime,  (plaster  of  Paris,)  which,  till  a  veij 

few' years  since,  were  not  even  knowti  to  exist 

Near  New-Haven  immense  beds  of  green  marble  were  discovered  in  18|1,  du- 
ring a  mineralogical  excursion :  this  beautiful  material,  closely  resembling  the 
verdaniiquef  is  now,  on  the  spot,  wrought  into  tables,  fireplaces,  and  many  btber 
ornamental  forms ;  and,  although  the  farmers  had  made  fences  of.it  f4r  150  years, 
no  on^  suspected  what  it  was  till  the  study  of  mineralpgy,  in  Yale  College,  brought 
it  to  light 
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lography,.' physical  and  external  characters,    aod  chemical 
characters. 

He  has  given  a  clear  Tiew  of  the  Abb^  Haiiy^s  carious  dis- 
eoreries  regarding  the  six  primitive  figures  or  solids  which 
ibrm  the  bases  of  all  crystals — the  three  integrant  particles  or 
molecules  which  constitute  the  primitive  forms,  and  of  the 
theory  by  which  it  is  shown  how  the  immensely  numerous 
and  diversified  secondary  or  actual  forms  arise  out  of  these 
few  elementary  figures. 

This  is  certainly  one  of  the  most  singular  and  acute  disco* 
veries  of  our  age.  It  is  true,  there  is  a  difference  of  opinion 
among  mineralogists  as  to  the  practical  use  of  crystallography 
in  the  discrimination  of  minerals.  Some  dwell  upon  it  with 
excessive  minuteness,  and  others  seem  restless  and  impatient 
of  its  details.  The  truth  seems  to  be,  that  those  who  under* 
stand  it,  derive  from  it  (wherever  it  is  applicable)  the  most 
satisfactory  aid ;  and  it  requires  only  a  moderate  knowledge  of 
geometi7  to  understand  its  principal  outlilies.  On  the  other 
hand,  it  is  no 'doubt  possible,  in  most  instances,  to  dispense 
with  its  aid,  and  to  discriminate  minerals  by  their  other  pro- 
perties. 

Of  the  external  and  physical  characters  of  Mr.  Werner,  Mr. 
Cleveland  has  given  a  clear  account,  combining  into  the  same 
view  the  fine  discriminations  of  the  French  authors,  particu- 
larly regarding  refraction,  phosphorescence,  specific  gravity, 
electricity,  chatoyement,  and  magnetism.  The  same  may  be 
said  of  the  chemical  characters.  We  do  not  know  a  more 
satisfactory  and  able  view  of  the  characters  of  minerals  than 
Professor  Cleaveland  has  exhibited.  . 

We  would  however  ask,  whether,  in  enumerating  the  kinds 
of  lustre,  the  term  adamantine  should  not  be  explained,  as  it  is 
not  understood  by  people  in  general,  while  the  terms  denoting 
the  other  kinds  are  generally  intelligible  ;  whether  in  the  enu- 
meration of  imitative  forms,  lenticvlar  and  acicular  should  not 
rather  be  referred  to  the  laws  of  crystallization  ;  whether  rent- 
form  and  mamillary  are  synonymous ;  whether  sandstoney  as 
being  a  mere  aggregate  o(  fragments,  is  a  good  instance  of  the 
granular  fracture  ;  whether  in  its  natural  state  (at  least  the 
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c/omamm  ore  of  nickel)  is  ever  nagQetic,  tiH  fur^Udf  and 
whether  cobalt  is  eoer  loagDetic  unless  impure. 
'  Ftotauov  Cleareland's  remarks  oa  fracture  are  ancooimoaly 
$scriminating  and  instructive,*  and  would  lead  a  learner  to  a 
just  comprehension  of  this  important  pf»nt  in  the  characters 
of  minerals. 

The  section  relating  to  the  chemical  ckB^rwoters  is  concise, 
and  ]Nrofessedlj  proceeds  upon  the  principle  of  selection.  It 
migiht  perhaps  have  been,  to  some  extent,  adrantageouslj  en- 
larged ;  although,  it  is  true,  the  author  refers  us  to  the  par^ 
ticnlar  minerals  for  individqal  instances;  still  itmigbtbave 
been  weU  to  have  illustrated  the  general  principles  by  a  few 
well-chosen  instances,  e.  g.  how,  bj  the  blowpipe,  galena  is 
distinguished  firom  iuiphiuret  of  antimony ;  earbonat  of  lead 
firom eulphai  <f  haryies^  or  carbonat  of  lime;  garnet  firom  tita" 
tfimm:  pUuterof  Paris  from  eoapetone^  &c. ;  and,  among  trials 
in  the  moist  way,  how  by  nitric  acid  and  ammonia,  iron  pyritee 
is  distisfuished  from  cppper  pyrites ;  and  how,  by  acids,  suiphai 
^f  lime  is  known  from  carbonat  of  lime.  As  the  acids  are  used 
principally  for  trials  on  the  effenrescence  of  carbonats,  most 
of  which  form  with  sulphuric  acid,  insoluble  compounds,  we 
should  doubt  whether  sulphuric  acid  is  so  advantageoudy  em- 
ployed as  the  nitric  or  muriatic,  in  such  cases,  on  accoqnt  of 
the  clogging  of  the  efferyesceqce  by  the  thick  magena,  {m- 
duced  by  a  recently  precipitated  and  insoluble  sulphat. 

According  to  our  experience,  the  nitric  or  muriatic  acid, 
diluted  with  two  or  three  parts  of  water,  is  most  eligible. 

With  respect  to  the  blowpipe :  it  is  a  cowoenience  to  haTO  a 
mouth-piece  of  wood,  or  ivory,  joined  to  a  tube  of  metal,  a9 
Mr.  CleaTeland  recommends ;  and  some  authors  direct  to  have 
the  tube  attached  to  a  hollow  ball,  for  the  sake  of  condensing 
the  moisture  of  the  breath ;  but  every  thing  which  adds  to  the 
expense  and  complication  of  the  instroment  will  tend  to  discou- 
rage its  use ;  we  have  never  found  any  difficulty  in  performing 
every  important  experiment  wi^h  the  common  goldsmith^  brass 
blowpipe  ;  and  are  confident,  that,  after  the  learner  has  ac- 
quired the  arty  or  knacky  of  propelling  a  continued  stream  of 
air  from  his  mouth,  by  mean?  of  the  muscles  q{  the  lips  and 
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dMdiP,  wbfle  Ub^  vespurtttion  pvooeeds  without  ( 
throogb  the  dostFib,  he  wiM  need  no  other  iiMtnuBeQt  Aim 
the  <H»B9i0q  blowpipef  Indeed  it  is  %  tmly  adimniUe  instni- 
B^eitt,  iofiti^t]^  giviiig  ns  the  eSect  of  ?efy  pewerfnl  fonaoeit 
the  i^eat  l»eing  entirely  upd^r  comnmod,  the  sal^ect  of  epetep 
tioD  and  all  the  changes  in  fall  yiew,  and  the  expense  and 
hnlk  of  ibe  instrament  being  such  that  eyeiy  om  may  possesa 
ity  and  cany  it  aboat  his  person. 

The  chi^er  on  the  principles  at  arrangement  is  worthy  of 
aUhprai3e»  This  difficult  subject  is  here  disoossed  with  such 
cleeraess,  cooi^vehensiveoess,  and  cendonr,  as  proTO  the  an- 
dior  to  be  completely  agister  of  his  svbject ;  and  we  are  per- 
simded*  that,  on  tbk  topic*  no  author  can  be  studied  witb 
more  advantaga:  We  forbear  to  extract,  because  the  whote 
should  be  attentively  perused  in  connexion,  and  scarcely  ad* 
imt9  of  abridgement  We  entirely  agree  with  Professor 
CleaTelsiad»  us  we  haje  already  said,  that  the  chemical  compo- 
dtioA  of  minerals  is  the  only  just  foundatioB  of  their  arrange- 
9lieBt ;  th^it  next  in  importance  is  the  crystalline  stmotore,  in- 
(dudifig  ft  knowledge  of  the  primitiye  form,  and  integrant  mole^ 
cule  ;  mad  hist  and  least  important,  m  Jmng  the  arrangmmni^ 
are  the  external  characters  :  these  last  should  he  only  provi- 
flianidly  employed^  where  the  two  first  are  not  ascertained,  €t 
Uie  eecQikd  is  not  applicable.  When  the  arrangement  is  once 
ipade,  we  maj^i  however,  and  we  commonly  skedl^  in  tkacrHnng 
«iMrals,  pursue  precisely  the  reverse  order ;  the  external 
xbfiTicters  will  usually  be  mentioned  first,  the  crystalline  cha- 
racters next,  and  the  chemical  last  of  all.  In  description,  the 
sxtemal  characters  are  often  the  most  valuable ;  if  judiciously 
selected  and  arranged,  they  will  always  prove  of  the  most  es- . 
lealial  service,  and  can  rarely  be  entirely  dispensed  with. 

With  regard  to  the  NOBisifcLATVRE  of  minerals,  we  feelingly 
unite  with  Professor  Cleaveland  in. deploring  the  oppressive 
redundancy  of  synonymes.  Few  minerab  have  only  one 
a%me«  and  usually  they  have  several.  With  Count  Bonmon 
we  tigree,  that  the  discoverer  of  a  mineral  has  the  exclusive 
right  of  nwooiag  it,  and  that  the  name  once  gjven  should  not  be 
obaaged  without  the  most  cogent  reasons.    What  then  shall 


Digitized  by 


Googk 


46  Rmeuf  of  CUavdanJPi  Mineratogy. 

we  8«j  of  the  Abbe  HaC y,  of  whom,  whether  we  speak  of  his 
geoius,  his  learniog,  his  acateness,  his  discoyeries,'his  c^hdoar/ 
and  lore  of  trath,  or  his  UDiversally  amiable  and  Veoerable 
char$icter,  we  can  never  think  without  sentiments  of  the  hi|^- 
est  respect  and  admiration  ?  More  than  any  modern  writer 
be  has  added  to  the  tist  of  sjnonymes,  often  exchanging  a  very 
good  name,  derived  perhaps  from  the  locality  or  discoverer  of 
a  mineral,  for  one  professedly  significant,  but  connected  with 
its  subject  by  a  chain  of  thought  so  slight,  that  considerable 
knowledge  of  Greek  etymology,  and  still  more  explanation,  is 
necessary  to  comprehend  the  connexion  ;  and  thus,  after  all, 
it  amounts,  with  respect  to  most  readers,  only  to  the  exchange 
of  one  arbitrary  name  for  another.  Whisit  advantage,  for  in- 
stance, h9B  grammaiite^  alluding  to  a'  line  often  obscure,  and 
still  oftener  wholly  invisible,  over  the  good  old  nanie  iremolite; 
which  always  reminds  us  of  an  interesting  locality ;  how  is 
l^yroxene  better  than  atigtte,  ampAi6o/e  than  hornblende ^  am/phi"  • 
gene  than  leucite^  or  disthene  thBU  $appar.  Some  of  the  Abb^ 
Haiiy*s  names  are,  however,  very  happily  chosen,  especially' 
where  new  discriminations  were  to  be  established,  or  errors' 
corrected,  or  even  a  redundant  crop  of  synonymes' to  be  su- 
perseded by  a  better  name.  Epidote  is  an  instance  of  the  lat- 
ter, and  the  new  divisions  of  the  old  zeolite  family  into  four 
species,  meeoiype^  stilbitey  analcimef  and  chabane^ '  afford  a  hap-' 
py  instance  of  the  former.  It  were  much  to  be  wished,  that  by 
the  common  consent  of  mineralogists,  one  nomenclature  should 
be  universally  adopted :  for  its  uniformity  is  of  much  more  im^ 
portance  than  its  nature. 

In  expressing  our  approbation  of  the  principles  of  arrange-" 
ment  adopted  by  Professor  Cleaveland,  we  have  of  course 
espoused  those  of  his  tabular  view,  which  is  perhaps  as  near-^ 
ly  as  the  state  of  scieqce  will  admit,  erected  upon  a  chemical . 
basis,  like  that  of  Brongniart,  to  which  it  bears  a  close  resem- 
blance. Some  of  the  subordinate  parts,  we  could  have  wished 
had  been  arranged  in  a  manner  somewhat  different.  In  the' 
genus' lime,  it  appears  to  us  better  to  describe  the'spieciea 
carbonat  first ;  because,  being  very  abundant,  and  its  charac-* 
ters  very  clear,  it  forms  a  very  convenient  point  of  departure 


Digitized  by 


Googk 


Review  of  Cleaveland's  Mineralogy.  4t 

and  standard  of  comparison,  in  describing  the  other  species 
which  have  lime  for  their  basis,  and  some  of  which  are  com- 
paratively rare.  The  same  remark  we  would  make  upon 
quartz,  and  its  concomitant,  pure  siliceous  stones.  There  ap- 
pears to  us  a  high  advantage  in  making  these  minerals  clearly 
known  first,  before  we  proceed  to  those  which  are  much  more 
rare,  and  especially  which  are  much  harder,  and  possess  the 
characters  of  gems.  For  example,  if  a  learner  has  become 
acquainted  with  quartz,  chalcedony,  flint,  opal,  chrysoprase,and 
jasper,  he  will  much  more  easily  comprehend  the  superior 
hardness,  &c.  and  different  composition  of  topaz,  sapphire, 
spinelleruby,  chrysoberyl,  and  zircon,  which  we  shouki 
much  prefer  to  see  occupying  a  later,  than  the  first  place  in  a 
tabular  arrangement;  and,  although  topaz,  by  containing 
fluoric  acid,  appears  to  be  in  some  measure  assimilated  to  sa- 
line minerals,  it  is  in  its  characters  so  very  diverse  from 
the  earthy  salts,  that  we  have  feir  reason  to  conclude  that  the 
fluoric  acid  does  not  stamp  the  character ;  and,  as  it  bears  so 
close  a  resemblance  to  the  ruby  and  sapphire,  which  evidently 
derive  their  principal  characters  from  the  argillaceous  earth, 
we  perhaps  ought  to  infer  that  this  (the  topaz,)  does  so  too! 
Indeed  Professor  Cleaveland  has  sufficiently  implied  his  own 
opinion,  by  giving  these  minerals  a  juxtaposition  in  his  table, 
although  the  same  reasons  which  induced  the  placing  of  the  to- 
paz next  to  the  earthy  salts,  could  not  have  justified  the 
placing  of  the  sapphire  there.  On  these  points  we  are  not, 
however,  strenuous ;  they  are  of  more  importance  if  the  work 
be  ased  as  a  text-book  for  lectures,  than  as  a  private  compa- 
nion. With  respect  to  the  completeness  of  Professor  Cleave- 
land's  tabular  view,  we  have  carefully  compared  it  with  the 
third  edition  of  Jameson's  mineralogy ;  and  although  a  few 
new  species,  or  sub-species,  and  varieties  have  been  added, 
they  are  in  general  of  so  little  importance,  that  Professor 
Cleaveland's  work  cannot  be  considered  as  materially  defi- 
cient;  and  the  few  cases  in  which  it  is  so,  are  much  more  than 
made  up  by  his  entirely  new  and  interesting  views  of  American 
mmeralogy,  to  which  no  parallel  is  to  be  found  in  any  other 
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book,  and  Whith  give  it  peculiar  interest  to  the  Aiberican,  and 
tren  to  the  Eurot^ean,  reader. 

In  another  edition,  (which  we  cannot  douht  will  fipeedily 
he  called  for,)  he  will  of  course  add  whatever  is  omitted  in  this, 
and  we  shoold  be  gratified  to  see  a  good  article  on  the  stihjeot 
of  the  asfolites  or  stones  which  hate  fkllen  from  the  atmosphere. 
This  subject  is  one,  in  oar  view,  of  high  interest ;  and  although 
in  itrietneu  it  may  not  claim  a  place  in  a  tabular  view  of  mine- 
rals, (we  mndt  confess,  however,  that  we  see  no  important  ob- 
stacle to  its  being  treated  of  under  the  head  of  native  iron,) 
there  ean  be  no  objection  to  its  being  placed  in  an  appendit. 
The  fall  of  stones  from  the  atmosphere  is  the  most  curious  and 
mysterious  fact  in  natural  history. 

It  m^y  seem  perhaps  too  trivial  to  remark,  that  the  annexa- 
tion of  numbers,  referring  to  the  pages,  would  be  a  serious 
addition  to  the  utility  of  the  tabular  view.  Very  few  inad- 
vertencies have  been  observed— the  following  may  be  mention- 
ed :  Atnenia,  in  the  State  of  New- York,  is  printed  (by  a  typo- 
graphi<ial  error  we  presume)  Armenia  ;  and  Menechan,  wherfe 
the  menechanite  is  found,  is  mentioned  as  occurring  in  Scot- 
land, but  it  is  in  Cornwall. 

Authors  seem  agreed  that  the  black-lead  ore  is  an  altered 
carbonat,  but  they  seem  not  to  have  been  so  well  agreed  as  to 
the  nature  of  the  blue-lead  ore.  In  the  cabinet  of  Colonel 
Gibbs,  there  are  specimens  which  appear  satisfactorily  to  illus- 
trate both  these  subjects.  The  black  lead  is  reducible  by  the 
blowpipe  alone  to  metallic  lead  ;  there  is  one  specimen  in  the 
cabinet  referred  to,  which  is  blackened  on  what  appears  to 
bave  been  the  under  side,  and  it  looks  as  if  it  had  been  done 
by  the  contact  of  sulphuretted  hydrogen  gas ;  that  which  was 
probably  the  upper  part  remains  unaltered,  and  is  beautiful 
White  carbonat  of  lead  ;  this  appearance  is  the  more  striking, 
because  the  piece  is  large  and  full  of  interstices,  by  which  the 
Cas  appears  to  have  passed  through.  ^  The  blue  ore  is  m  large 
Six-sided  prisms  of  a  dark  blue  or  almost  black  colour ;  where 
the  prisms  are  broken  across,  they  present  an  unequal  appear- 
ance  ;  sometimes  they  are  it^esud ;  and  sometimes  slightly, 
and  at  other  times  deeply,  ptMtratti  by  sulphuret  of  lead,  hav- 
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ing  the  Qsaal  brilliant  foliated  fractare.  The  part  which  looks 
Hke  salpharet  of  lead  is  easily  reducible  by  the  blowpipe;  but 
not  the  whole  crystal,  as  authors  appear  to  imply ;  for  if  that 
part  of  the  crystal  which  does  not  present  the  appearance  of 
galena  is  heated  by  the  blowpipe  flame,  it  is  not  reduced,  bat 
congeals  into  the  garnet  dodecahedron,  with  its  colour  unal- 
tered :  these  crystals  are  therefore  phosphat  of  lead,  and  they 
appear  to  be  either  an  original  mixture  of  phosphat  and  sul- 
phuret  of  lead,  or  the  phosphat  has  somehow  in  part  gi?en 
up  its  phosphoric  acid,  and  assumed  in  its  stead  sulphur,  per^ 
haps  from  the  decomposition  of  sulphuretted  hydrogen. 

Professor  Cleaveland  will,  of  course,  add  new  localities,  eren 
foreign  ones,  where  they  are  interesting,  and  domestic  ones, 
where  they  are  well  authenticated.  Among  the  former,  we 
trust  he  will  mention  the  lake  of  sulphuric  acid  contained  in  the 
crater  of  Mount  Idienne,  in  the  Prorince  of  Bagnia  Vangni,  in 
the  eastern  part  of  Java,  and  also  the  rirer  of  sulphuric  acid 
which  flows  from  it  and  kills  animals,  scorches  vegetation,  and 
corrodes  the  stones.*  Among  American  localities,  we  beg 
leave  to  mention  beautiful  violet  floor  spar,  and  abundant, 
near  Shawnee  Town,  on  the  Ohio,  in  the  Illinois  Territory, 
and  galena,  of  which  this  fluor  is  the  gangue ; — sulphat  of 
magnesia,  beautifully  crystallized,  in  masses  composed  of  deli- 
cate white  prisms,  in  a  cave  in  the  Indiana  Territory,  not  very 
remote  from  Louisville,  in  Kentucky ;  it  is  said  to  be  so 
abundant  that  the  inhabitants  are  reported  to  carry  it  away  by 
the  wagon  load ; — ^pulverulent  carbonat  of  magnesia,  apparently 
pure,  found  by  Mr.  Pierce  at  Hoboken,  in  serpentine,  where 
the  hydrate  of  magnesia  was  found ;— chabasie,  agates,  chalce- 
dony, amethyst,  and  analieme,  at  Deerfield,  by  Mr.  £.  Hitch- 
cock ;-r-agates  in  abundance  at  East-Haven,  near  New-Haven, 
in  secondary  greenstone,  like  the  above-named  minerals  at 
Deerfield ; — saline  springs,  covered  with  petroleum,  and  emit- 
ting large  volumes  of  inflammable  gases,  numerous  in  New- 
Connecticut,  south  of  Lake  Erie  ; — magnetical  pyrites,  abund- 
ant in  the  bismuth  vein,  at  Trumbull,  Connecticut  ;*-very 

«  See  Tillodi*6  Riii.  Bins.  YoL  XUI.  p.  1S2. 
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beautifal  £ne-grained  micaceoos  iron,  in  large  masses  near  .Bel' 
lows*  Falls ;-— yellow  blende,  foliated  and  beautifal,  in  Berlin, 
Connecticut,  and  near  Hamilton  College — the  latter  discovered 
bj  Professor  Noyes  ;  it  is  in  veins  in  compact  limestone ; — red 
oxid  of  titanium,  often  geniculated,  at  Leyden,  in  Massachusetts, 
discovered  by  Mr.  £.  Hitchcock ; — ^red  oxid  of  titanium,  in 
very  large  crystals  and  geniculated,  imbedded  in  micaceous 
schistus,  at  Oxford,  20  miles  north  from  New-Haven  ;— sili- 
ceous petrifactions  of  wood,  abundant  in  the  island  of  Antigua, 
recently  brought  by  Mr.  Pelatiah  Perit,  of  New-York ; — sol- 
phuret  of  moiybdena,  at  Pettipague,  and  at  East-Haddam,  Con* 
necticut ; — prehnite  abundant  and  beautiful,  in  secondary  green- 
'  stone,  at  Woodbury,  24  miles  north  of  New-Haven,  discovered 
by  Mr.  Elijah  Baldwin  ; — ^black  oxid  of  manganese,  in  great 
abundance,  and  of  an  excellent  quality,  near  Bennington,  Ver- 
mont, and  plumose  mica,  in  a  very  fine  graphic  granite,  in  a 
hill  two  miles  north  of  Watertown,  Connecticut. 

The  introduction  to  the  Study  of  Geology,  deserves  a  more 
extended  series  of  remarks  than  it  would  now  be  proper  to 
make,  after  so  full  a  consideration  of  the  previous  parts  of  the 
work. 

Professor  Jameson's  elaborate  exposition  of  the  Wernerian 
system,  is  too  full,  and  too  much  devoted  to  a  particular  system, 
.for  beginners  :  the  sketches  of  geology  contained  in  Murray's 
and  Thomson's  Chemistry,  and  in  Phillips's,  are  too  limited, 
although  useful :  the  excellent  account  of  the  Wernerian  sys- 
tem, contained  in  an  Appendix  to  Brochant's  Mineralogy,  has, 
we  believe,  never  been  translated ;  and  we  need  not  say  that 
Professor  Playfair's  illustrations  of  the  Huttonian  Theory,  De 
Luc's  Geology,  and  Cuvier's,  are  not  well  adapted  to  the  pur- 
poses of  a  beginner ;  neither  is  Delametherie's,  nor  has  it  been 
translated.  An  introduction  to  geology  was,  therefore,  hardly 
less  needed  than  one  to  mineralogy.  Professor  Cleaveland 
has  performed  this  difficult  duty  with  great  ability,  and  has 
brought  this  interesting  branch  of  science  fairly  within  the 
reach  of  our  students. 

Although  adhering  substantially  to  the  Wernerian  arrange- 
ment of  rocks,  he  has,  so  to  speak,  melted  down  Werner's 


Digitized  by 


Googk 


Review  of  CUhvelanJPs  Mineralogy.  51 

Aree  classes  of  primitive,  transition,  and  secondary  rocks,  into 
one  class  ;  and  where  the  same  rock  occurs  in  all  the  three 
classes,  or  in  two  of  them,  he  mentions  it  in  giving  the  history 
of  the. particular  rock.  This  method  simplifies  the  subject 
very  much  to  the  apprehensions  of  a  learner.  A  rigid  Werne- 
rian  would  probably  revolt  at  it,  but  the  distinctions  of  Mr. 
Werner  may  still  be  pointed  out,  and,  we  should  think,  ought 
to  be,  at  least  by  all  teachers. 

In  Mr.  Cleaveland's  account  of  the  trap  rocks,  we  should 
almost  imagine  that  some  typographical  error  had  crept  into 
the  following  paragraph : 

**  But  in  modern  geological  inquiries,  the  word  trap  is  usually 
employed  to  designate  a  simple  nitneraly  composed  of  horn- 
blende nearly  or  quite  pure,  and  also  those  aggregates  in 
which  hornblende  predominates*  Hence ,  the  presence .  of  horn- 
blende, as  a  priedominating  ingredient,  characterizes  those 
MINERALS  to  which  most  geologists  apply  the  name  trap.^* 

Now,  it  is  not  accordant  with  our  apprehensions  that  trap  is 
ever  at  the  present  time  employed  to  designate  a  simple  mine- 
ral^  nor  has  Professor  Cleayeland  himself  used  it  in  his  tabular 
view,  or  in  his  description  of  simple  minerals.  In  our  view, 
it  is  the  classical  word  of  modern  geology,  to  designate  that 
class  of  rocks  in  which  hornblende  predominates,  and  perhaps 
a  few  others  of  minor  importance  usually  associated  with  them. 
It  is  true,  a  rock  composed  of  pure  hornblende  may  be  called 
trap,  but  it  is  not  true,  vice  versa^  that  this  rock,  considered  in 
its  character  of  a  simple  mineral,  is  called  trap.  If  our  views 
are  correct,  the  section  which  is  headed  trap  or  hornblende, 
should  be  trap  or  hornblende  rocks,  and  greenstone  should  come 
in  as  a  subdivision,  and  not  form  a  distinct  section.  With  these 
alterations,  and  with  the  substitution  of  rock  in  the  Jirst,  and 
rocks  in  the  second  instance,  in  the  paragraph  above  quoted, 
instead  of  mineral  and  minerals,  we  apprehend  the  view  of  this 
family  of  rocks  would  be  much  more  clear,  and  a  degree  of 
confusion,  whiph  learners  now  experience  from  the* paragraph, 
would  be  prevented.  If  We  are  wrong,  we  are  sure  Professor 
Cleaveland  will  pardon  \is ;  if  right,  his  candour  will  readily 
admit  the  Correction. 

7* 
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Ag  to  the  manner  ia  which  the  work  of  Professor  Cleave- 
land  18  eicecnted,  the  remarks  which  we  already  made,  hare 
in  a  good  degree  anticipated  this  head. 

We  cannot,  however,  dismiss  the  subject  without  adding^ 
that,  in  our  opinion,  this  work  does  honour  to  our  country, 
and  will  greatly  promote  the  knowledge  of  mineralogy  and 
geology,  besides  aiding  in  the  great  work  of  disseminating  a 
taste  for  science  generally.  Our  views  of  the  plan  we  have 
already  detailed.  The  manner  of  execution  is  masterly.  Dis« 
crimination,  perspicuity,  judicious  selection  of  characters  and 
facts,  and  a  style  chaste,  manly,  and  comprehensive,  are  among 
the  attributes  of  Professor  Cleayeland*s  performance.  It  has 
brought  within  the  reach  of  the  American  student  the  excel- 
lencies of  Kirwan,  Jameson,  Haiiy,  Brochant,  Brongniart,  and 
Werner ;  and  we  are  not  ashamed  to  have  this  work  compared 
with  those  of  these  celebrated  authors.  In  our  opinion,  Profes- 
sor Cleaveland's  work  ought  to  be  introduced  into  all  our  schools 
of  mineralogy,  and  to  be  the  travelling  companion  of  every 
American  mineralogist. 

We  trust  that  all  cultivators  of  mineralogy  and  geology  in 
this  country,  will  willingly  aid  Professor  Cleaveland  in  en» 
largiog  his  list  of  American  localities  for  a  second  edition  ;  and 
we  hope  that  he  will  repay  them,  at  a  future  day,  by  giving 
us  a  distinct  treatise  on  geology,  with  as  particular  a  delinea- 
tion as  possible  of  the  geological  relations  of  the  great  North 
American  formations.  Mr.  Maclure  has,  with  great  ability, 
sketched  the  outline ;  but  mnch  labour  is  still  needed  in  filling 
up  the  detail. 


Art.  III.    JVew  Locality  of  Fluor  Spar^  or  Fluat  of  Lime, 
and  of  Galena  J  or  Sulphuret  of  Lead. 

jJlR.  JOSEPH  BALDWIN,  formerly  of  Connecticut,  now 
residing  near  Shawnee  Town,  in  the  Illinois  Territory,  has 
given  us  some  interesting  specimens  of  fluor  spar.  *  They  are 
ftund  not  far  from  Shawnee  Town,  on  the  banks  of  the  Ohio, 
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and  a  few  miles  below  where  the  Wabash  joina  die  Ohio. 
The  floor  forms  the  gangue  of  a  lead  yeio/and  we  ha?e  pieces 
in  which  the  lead  and  fluor  are  intimatelj  blended.  The  lead 
ore  is  the  common  galena,  or  snlphoret,  with  a  broad,  foliated, 
or  laminated  fracture,  and  a  high  degree  of  metallic  splendoar. 
We  reduced  it  to  the  metallic  state,  and  it  yielded  a  large  pro- 
duct of  very  soft  lead.  On  dissolving  it  in  nitric  acid,  and  ap- 
plying the  Muriatic  acid  till  precipitation  ceased,  the  precipi- 
tate formed  was  all  redis$olved  by  boiling  water ;  nor,  when 
submitted  to  cupellation  did  the  lead  leare  any  thing  upon  the 
cupel.  We,  therefore,  conclude  that  it  contained  no  appre* 
ciable  quantity  of  silver.  It  is  said  to  be  veiy  abundant  at 
Shawnee  Town. 

The  fluor  spar  is  yeiy  beautiful.  Iti  colours,  chiefly, 
very  deep  purple  and  violet ;  but  still  highly  translucent ;  one 
specimen  was  entirely  limpid.  Beth  kinds,  when  thrown  in 
coarse  powder,  on  a  red-hot  shovel,  in  a  dark  place,  phospho- 
resced, and  the  violet  specimens  very  beautifully.  Of  the 
Tiolet  kind,  we  have  a  specimen  nearly  as  large  as  a  man's 
fist,  which  is  perfectly  pure  and  sound,  and  appears  to  hare 
been  a  single  crystal ;  the  natural  faces  and  angles  were  on- 
fortunately  obliterated  by  grinding  on  a  common  grindstone* 
We  have  others  which  are  decidedly  crystals  of  perfect  regn- 
larity ;  cubes,  and  passages  between  the  cube  and  octahedm. 
In  some  of  the  specimens,  the  disposition  of  colours,  and  the 
transmission  of  light  is  such  as  to  show  very  clearly  that  the 
,  octahedron  lies  in  the  centre,  as  the  nucleus  orprimitiye 
form. 

The  size  and  beauty  of  the  specimens,  and  the  reported 
abundance  of  this  mineral  near  Shawnee  Town,  (provided 
there^is  no  mistake  in  the  case,)  clearly  entitle  this  to  be  con- 
^dered  as  the  most  interesting  American  locality  of  this  beau- 
tiful mineral.  Measures  have  been  taken  to  investigate  the 
subject  more  fully,  and  to  obtain  a  supply  of  specimens. 

Qjaartz  crystals  appear  to  abound  at  the  same  place,  besides 
Tarious  other  minerals. 
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Art.  IV.  Carbonate  of  Magnesia,  and  very  uncommon 
Amianthus,  discovered  near  Jfew-York. — Extract  of  a 
letter  from  Mr.  James  Pierce  to  the  Editor. 

JieW'Yorky  May  18,  1818. 

DEAR   SIR, 

X  FORWARD  yon  specimens  of  straw  and  rose-coloured 
amianthus  I  recently  met  with  on  Staten-Island,  which  I  de- 
tached, in  strips,  from  a  rock  ;  it  not  appearing,  as  is  usual,  in 
veins.  It  breaks  op  like  flaic,  and  may  be  spun  and  wo?e 
without  the  aid  of  moisture  ;  and  in  respect  to  tenacity,  flexibi- 
lity, and  length  of  fibre,  it  may  be  considered  the  best  found  in 
this  country,  and  perhaps  equal  to  any  hitherto  discovered. 
Staten-Island  exhibits  many  minerals  worthy  of  examination. 
I  subjoin,  as  requested,  the  following  geological  descrip- 
tion, &c. 

Hoboken,  where  I  discovered  native  carbonate  of  magnesia, 
IS  situated  opposite  the  city  of  New- York,  on  the  western  or 
New-Jersey  bank  of  the  Hudson.  It  is  a  primitive,  insulated 
elevation,  with  a  nucleus  of  serpentine ;  the  ground  gradually 
descends  in  every  direction  except  on  the  river  side,  where 
mural  precipices  of  serpentine  cock  are  observed,  extending 
about  100  rods  parallel  with  the  water,  and  elevated  from  60 
to  100  feet  above  its  level.  The  carbonate  of  magnesia  I  found 
in  horizontal  veins  of  near  two  inches  in  breadth,  and  of  un- 
known depth,  in  a  midway  region  of  this  serpentine  ledge  ;  I 
extracted  a  considerable  quantity  with  a  spoon.  When  first 
taken  out  it  was  soft,  white,  and  very  slightly  adhesive,  from 
a  little  moisture  ;  but,  when  dry,  fell  to  powder  without  fric- 
tion. The  nature  of  the  mineral  I  conjectured  as  soon  as 
seen,  and  treated  it  with  diluted  sulphuric  acid,  in  which  it 
entirely  dissolved  with  effervescence,  forming  a  bitter  floid» 
and  leaving  no  sediment.  Upon  evaporation,  well-defined 
crystals  of  Epsom  salts  were  formed.  It  differs  little  from  the 
manufactured  carbonate  of  magnesia  of  the  shops  ;  but  is 
rather  a  super  than  a  sub-carbonate*    It  has  been  analyzed  by 
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ProfisMor  Mitchill,  who  fouad  it  exclosively  composed  of  ini^« 
aesia  and  carbonic  acid.  Carbonates  of  maginesia,  hitherto 
discovered,  haye  been,  1  believe,  foand  impure,  and  in,  a  state 
of  rock,  requiring,  chemical  process  to  render  them  service- 
able ;  this  is,  perhaps,  fit.  for  immediate  use.  When  I  first 
mentioned  the  discovery  to  mineralogists,  thej.  were  incredu- 
lous, supposing  it  did  not  natively  exist  in  this  state,  but  I  con* 
yinced  them  by  uniting  it  with  sulphuric  acid. 

r         .         ,  REMARKS.    . 

The  specimen  of  amianthus,  referred  to  in  Mr.  Pierce's 
communication,  is  uncommonly  beautiful.  The  fibres  measure 
12  and  15  inches  in  length,  and  are  as  soft  and  flexible  as  fine 
human  hair. 

It  will  be  remembered,  that  in  the  rocks  at  Hoboken,  Dr. 
Bruce  discovered  the  hydrate  of  magnesia,  or  magnesia  com- 
bined with  nothing  but  water,  in  the  proportion  of  about  70 
per  cent,  of  magnesia.  This  discovery  gave  a  new  and  inter- 
esting species  to  mineralogy ;  it  is  now  admitted  in  the  sys- 
tematical works  on  mineralogy. 

.  Mr.  Pierce's  discovery  is  not  less  interesting ;  and  we  pre- 
sume he  will  be  deemed  correct  in  the  opinion,  that  pure  na- 
tive carbonate  of  magnesia  has  not  been  discoveredbefore.  The 
serpentine  of  Hoboken,  then,  is  memorable  for  affording  these 
two  new  species. 


Art.  V.    ATative  Copper. 

JLn  Bruce's  Journal,  (Vol.  I.  p.  149.)  mention  is  made  of  a 
remarkable  piece  of  native  copper,  found  near  New-Haven 
many  years  ago,  and  weighing  about  90lbs. 

We  haye  now  to  add,  (and  the  fact  is,  indeed,  mentioned  on 
our  authority  in  Cleaveland's  Mineralogy,)  that  another  piece 
has  been  recently  found  half  a  mile  west  of  the  Hartford  turn- 
pike road,  opposite  the  town  of  WaUingford,  and  twelve  miles 
from  New-Haven.    It  was  turned  up  in  ploughing  to  repair  9^ 
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rodL  The  coantry  is  of  the  tecoodary  trap  formatioD,  and  the 
rocki,  at  the  particahir  place,  are  the  old  red  saadstone  of 
Werner,  which  here  occupies  the  plains,  and  runs  tinder  the 
trap.  The  piece  weighs  almost  six  pounds ;  it  is  beautifiil 
▼ii|;in  copper,  with  rudiments  of  large  octahednd  crystals  of 
iiatiFe  copper  upon  its  surface,  which  is  more  or  less  incrusted 
with  green  carbonate  of  copper  and  ruby  oxid,  rerj  much 
resembling  that  of  Cornwall :  the  ruby  oxid  is  particularly 
remarkable  in  the  carities  of  the  piece. 

As  it  was  found  within  three  or  four  miles  of  the  place 
where  the  large  piece  of  ninety  pounds  weight  was  discoTcred, 
and  as  copper  is  known  to  eiist  in  many  places  in  these  hilb, 
the  facts  should  be  kept  in  Tiew,  and  may  lead  to  something  of 
importance. 


Art,  VI.    Petrified  Wood  from  Antigua. 

J.  HE  mineralogy  and  geology  of  the  West-India  islands  has 
been,  as  yet,  but  little  explored.  The  scientific  world  has, 
however,  been  favoured  with  some  interesting  articles  from 
the  pen  of  Dr.  Nugent ;  and  we  are  informed  that  he  has  de- 
scribed also  the  geology  of  the  island  of  Antigua.  We  have 
recently  become  acquainted  with  one  interesting  locality  of  this 
island,  and  without  waiting  for  Dr.  Nugent's  account,  (which 
we  believe  has  not  yet  reached  this  country,)  we  shall  lay  it 
before  our  readers. 

We  are  under  obligations  to  Mr.  Pelatiah  Perit,  of  New- 
York,  for  a  collection  of  specimens  of  siliceous  petrifactions  of 
wood  from  Antigua.  Their  characters  are  indubitable  ;  the 
distinct  ligneous  layers  corresponding  with  the  annual  growth, 
the  medullary  prolongations,  the  knots  formed  by  branches^ 
the  cracks  and  the  bark,  are  all  distinctly  visible.  Some  of 
the  pieces  are  ponderous  portions  of  large  trees. 

As  to  the  mineralizing  msitter,  it  is  evidently  siliceous,  and 
the  specimens  are  principally  the  holzstein  of  Werner  :  crys- 
tals of  quartz  are  apparent  in  the  cavities :  jiome  parts  are 
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agiliMl,  «ad  veint  of  dnfedboy  occarioMMy  penrade  the 
fiitiiret :  tihey  are  not  impreuibie  by  steeU  and  giva  fira  with 
it  According  to  the  information  of  Mr.  Parity  they  are  scat- 
tered over  the  surface  of  the  Island  of  Antigua,  with  a  proAision 
hardly  less  than  that  whieh  Homeaum  obserred  of  the  same 
mberal  daring  his  tniFels  orer  die  eastern  part  of  the  great 
African  desert. 

It  is  mnch  to  be  wished  that  our  nnmeroos  intelligent  nari- 
gators  and  traTelling  meichaats  woald,  in  imitation  of  this  and 
of  a  similar  example,  mentioned  below,  bestow  some  share  of 
their  attention  on  the  natond  prodoctioiis  of  the  coantries 
which  they  visit.  In  this  way  they  might,  on  their  retam, 
render  yterj  essential  serrices  to  the  science  of  their  own 
eonntry. 


Abt.  VII.    Porcelain  and  Porcelain  Clatfi. 

X  HROUOH  the  kind  o6kes  of  a  friend,  we  haire  been  for- 
nisfaed,  from  one  of  \he  great  porcelain  'manufectories  in  the 
Ticinity  of  Paris,  with  a  series  of  specimens,  to  illustrate  the 
beaatiful  art  of  fabricating  porcelain.  The  specimens  begin 
with  the  raw  materials,  and  exhibit  them  in  aO  their  principal 
stages  of  advancement  up  to  the  perfect  yessel,  including  the 
materiab  for  the  glazing,  and  the  colours  for  the  painting,  and 
the  application  of  both.  At  the  request  of  the  manufiicturer, 
through  whose  liberality  we  were  indulged  with  so  interesting 
a.  gratification,  we  transmitted  to  Paris  yarious  specimens  of 
American  porcelain  clays.  This  gentleman  has  caused  them 
to  be  subjected  to  triab  in  the  porcelain  furnaces,  and  he  finds 
that  some  of  them  are  equal  to  the  French  porcelain  days,  and 
some  are  superior.  As  our  specimens  were  aU  labelled  with 
the  names  of  the  plac^,  in  this  country,  from  which  they  were 
obtained,  we  hope  soon  to  learn  where  to  look  for  porcelain 
clays,  equal  or  superior  to  those  celebrated  ones  from  which 
the  superb  French  porcelain  is  manufactured. 
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As  thifl  subject  is  one  of  much  practical  importance  to  the 
risipg  arts  of  this  country,  and  as  much  interest  has  been 
excited  in  Paris  concerning  oar  porcelain  clays*  we  should  feel 
gnatly  obliged  by  the  transmission  to  us  of  any  specimens  of 
American  porcelain  clays,  with  memoranda  of  the  place,  the 
quantity,  the  depth  at  which  obtained,  the  difficulty  of  obtam- 
ing»  and,  generally,  all  the  peculiar  circumstances.  '  We  will 
take  care  that  their  Talue  shall  be  ascertained,  if  they  appear 
promising,  and  a  proper  return  shall  be  made  to  the  pro- 
prietor. 

.  To  those  of  our  readers  who  may  not  be  familiar  with  this 
subject,  we  would  howeyer  take  the  liberty  to  remark,  that 
porcelain  clays  generally  arise  from  the  decomposition  of  gra- 
nite, and  particularly  of  that  kind  which  is  denominated  graphic 
S unite,  and  which  abounds  with  feldspar.  It  is,  therefore,  in 
e  primitive  countries  that  we  are  chiefly  to  expect  them — 
such  as  New-England,  and  part  of  the  high  country  of  the  mid- 
dle and  southern  states. 

It  should  be  observed,  that  if  a  clay,  otherwise  apparently 
good,  bums  red,  it  contains  iron,  and  is  unfit  for  porcelain  ; 
although  it  may  serve  well  enough  for  more  common  and  coarse 
earthenware. 


Art.  VIII.    JVartvs  Sulphur  from  Java. 

Through  the  kindness  of  Mr.  I.  Huntington  recently  re- 
turned from  Java,  we  have  received  from  that  Island  some  fine 
specimens  of  native  sulphur.  They  are  very  pure,  of  an 
orange  yellow,  slightly  shaded  with  white,  and  occasionally 
with  red ;  some  of  the  cavities  are  lined  with  delicate  crystals. 
What  gives  them  particular  interest  is,  that  they  are  believed 
to  be  from  that  ''  large,  and  now  nearly  extinct,  volcano, 
about  sixty  miles  from  the  town  of  Batavia,  at  the  bottom  of 
which  (of  the  crater)  lie  laige  quantities  of  native  sul- 
phur, even  many  hundred  tons."  It  is  in  the  crater  of  this 
volcano  that  the  famous  lake  of  sulphuric  acid  exists,  and  from 
which  it  flows  down  the  mountain,  mid  through  the  country 
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below,  a  met  of  the  same  acid.  (See  Tillocb*8  Phil.  Hag. 
VoL  XLII.  p.  182.)  It  is  a  most  carious  phenomenon,  and  we 
belieFe  entirely  without  a  parallel. .  Another  river,  called  the 
White  RiTor,  unites  with  this  some  miles  below  its  origin :  this 
lirer,  which  is  so  called  from  the  turbidness  of  its  waters,  is 
salutary  to  men  and  animals ;  fishes  live  in  it,  and  vegetation 
is  nourished  by  its  waters  ;  but  after  the  junction  it  becomes 
clear ;  the  acid  dissolving  the  earthy  particles  which  disco- 
loured it,  and  it  now  becomes  fatal  to  living  beings :  kiUs  the 
fish,  destroys  the  vegetation,  and  corrodes  the  stones  in  its 
channel.  This  remaricable  river  flows  from  Bfount  Idienne» 
in  the  province  of  Bognia  Vangni,  in  the  eastern  part  of  Java. 


A3EIT,  IX,    Productions  of  fVier^$  Cave,  in  Virginia. 

.  W  E  are  indebted  to  the  Reverend  Elias  Cornelius,  and  to 
Mr.  John  H.  Kain,  for  a  very  interesting  collection  of  the 
calcareous  incrustations  of  Wier's  Cave,  in  Virginia.    .  . 

The  stalactites,  and  stalagmites,  and  various  incrustations, 
are  of  uncommon  size  and  beauty.  Some  of  the  stalactites 
ha?e  a  delicate  whiteness,  and  a  brilliancy  arising  from  their 
crystallizedlitructure,  which,  with  the  regularity  of  their  forms, 
(jjive  them  a  fair  title  to  rank  with  those  of  the  famous  caverns 
in  the  Peak  of  Derbyshire,  in  the  island  of  Antiparos,  &c. 

In  these  stalactites,  the  structure  is  most  reioarkably  distinct, 
both,  in  the  fibrous  and  concavtice  lamellar  form.  In  this  col- 
lection were  observed  many  forms  of  the  crystallized  hard  car- 
bonates of  lime,  of  Count  Bournon. 

For  a  description  of  the  cavern  from  which  these  speci- 
mens came,  we  refer  to  the  succeeding  memoir,  by  Mr. 
Kaia. 
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Art.  X.  Umnarki  on  the  Mineralogy  and  Geology  of 
the  fforthwutem  part  of  the  State  of  Virginia,  and 
the  Eastern  part  of  the  State  of  Tenneuee.  Bj  Mr.  John 
H.  Kain,  of  Tennessee. 

X  HE  mmit  promioeDt  as'well  as  the  most  beaotifal  feature 
of  this  country  •  is  that  succession  of  mountaiD  and  valley,  ridge 
and  Tide,  which  v? e  meet  with  iu  tniFersiqg  its  surface.  The 
gprand  range  of  Alleghany  mountains  enters  Viiginia  about  the 
39th  degree  of  north  latitude ;  and,  pursuing  a  southwestern 
course,  spreads  out  upon  the  east  end  of  Tennessee,  and  ter- 
minates near  the  southern  boundary  line  of  that  state,  in  the 
Alabama  territory ;  and  about  the  d4th  parallel  of  north  lati* 
tude.  In  this  yiew  are  included  the  Blue  Mountains,  the 
North  Mountains,  the  Alleghany,  (properly  so  called,)  the 
Cumberland,  Clinch,  Irpn,  and  Smoky  mountains,  together 
with  a  variety  of  smaller  mountains,  spurs,  and  ridges,  all  run- 
ning parallel  to  each  other,  from  the  northeast  to  the  south- 
west ;  and  all  I  believe  I  may  say,  covered  with  forests,  and 
presenting  to  the  eye  of  the  naturalist  a  most  interestiug  field 
for  speculation  and  improvement. 

With  a  few  exceptions,  the  geologist  meets  with  none  of 
those  remarkable  appearances  which  indicate  the  changes  and 
convulsions  which  have  been  wrought  by  time,  the  great 
enemy  of  nature.  Occasionally  we  are  presented  with  a  view 
of  a  sublime  precipice,  formed  by  a  section  which  a  river 
appears  to  have  made  for  itself  through  an  opposing  mountain ; 
nnd  the  large  masses  of  ruins,  which  lie  scattered  around  such 
a  place,  seem,  to  the  imagination  of  the  solitary  traveller,  the 
historical  records  of  commotions,  awful  even  in  retrospect. 
Most  commonly,  however,  the  mountains  seem  to  have  lain  for 
ages  in  undisturbed  repose  ;  and  the  streams  of  water,  when 
they  have  crossed  them,  have  sought  an  easy  passage  through 
the  ravines,  which  do  not  so  oflen  divide  a  mountain,  or  ridge» 
Sit  right  angles,  as  wind  between  the  ends  of  two  opposing 
spurs,  which  pass  each  other,  gradually  declining  into  the 
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ehanpaign  country  at  their  miitad  base.  Through  this  whole 
extant  of  country  we  rarely  meet  with  any  remarkable  fidii 
of  water ;  the  obvtons  reason  of  which  i8»  tiiat  the  rocks  are 
so  soft  that  they  are  easily  worn  down  to  the  level  of  the  beds 
of-  riyers.  Bat  shotjs,  or  shallows,  are  freqnent,  and  are 
formed  by  beds  of  ronnded  sandstone,  spread  out  into  a  broad 
base,  oyer  which  the  water  often  rushes  with  no  small  violence 
and  noise. 

The  mountains  are  generally,  though  not  always,  sterile^ 
and  produce  nothing  but  forest  trees ;  but  the  valleyB  are, 
with  hardly  an  exception,  rich,  and  productive  of  every  variety 
of  *'  grass  and  herb  yidding  seed,  and  fruit-tree  yielding  fruit*' 
Nor  are  they  less  favoured  in  the  nuneral  kingdom ;  possess* 
ing'the  greatest  abundance  of  all  the  most  useful  and  neces« 
sary  minerals,  of  which  we  shall  now  proceed  to  speidL  in 
order. 

All  the  country,  mcluded  under  the  boundaries  mentioned 
above,  with  the  exception  of  some  primitive  ranges  of  moun* 
tains  on  the  southeastern  side,  is  apparently  transition.  This, 
it  will  be  seen  by  a  reference  to  Mr.  M aclnre's  excellent  map, 
will  extend  the  boundary  of  his  transition  class  consideraUj 
Arther  northwest,  and  make  it  include  Cumberland  Mountain 
and  all  East  Tennessee.  This  would  be  evident  fn>m  com- 
paring the  northwestern  part  of  Virginia,  which  Mr.  Maclure 
lias  included  in  his  transition  tract,  with  all  East  Tennessee. 
Every  mineralogist  must  observe  the  identity  of  the  minerals 
of  the  two  countries,  as  well  as  that  of  their  stratification  and 
general  formation.  The  limestone  in  the  valleys,  and  the 
sandstone  on  the  mountains  lie  in  strata  which  make  an  angle 
ef  from  25  to  45  degrees  with  the  horizon.  The  limestone 
bears  the  impressions  of  shells,  but  rarely,  if  ever,  of  vegeta- 
bles, and  contains  beds  of  homstone,  but  not  of  flint,  or  what 
can  properly  be  called  flint 

The  rock  which  lies  in  the  lowest  valleys,  and  often  rises 
into  pretty  high  hills,  and  is  seen  forming  blufi  on  the  banks 
of  the  rivers,  is  litneitone :  it  is  of  a  dark  blue,  approaching  to  a 
gray,  as  it  is  exposed  to  the  air,  and  often  appearing  quite 
white.    Its  fracture  is  compact  in  one  direction ;  in  another  it 
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h  more  or  leas  slaty  ia  its  stractore.  It  is  iaterspersed  with  . 
veins  of  tbe  crystallized  carbonate  of  lime,  more  or  Jess  per- 
fect, and  of  a  pare  bat  opaqae  white.  .  Another  Fariety  of  .this 
limestone,  not  so  abundant,  is  that  which  is  white  and  red, 
hayidg  the  white  and  red  spots  intimately  mingled.  Its  struc- 
tare  is  similar  to  the  other  kind. 

Lying  in  beds  of  this  limestone,  parallel  to^  and  imbedded  in, 
its*  strata,  is  a  stone,  which,  from  its  globnlar  form,  its  hardness, 
and  its  colour,  has  been  usaally  mistaken  for  flint.  On  com- 
paring it  with  the  flint  of  chalkbeds,  we  find  it  much  less  tr^ns- 
lacent,-itBColoor  darker,  and  its  haes  duller.;  and  its  rough 
and  irregular  fracture,  compared  with  the  easy,  smooth,  and 
conchoidal  cleavage  of  the  true  flin,t,  decides  it  to  be  horn- 
stone.  It  is  found,  also,  fomning  considerable  distinct  beds  on 
the  hills ;  and  is  seen  in  detached  pieces,  and  irregular  peb- 
bles, covering  many  of  the  ridges. 

Alternating  with  the  beds  of  limestone,  and  possessing  the 
same  formation,  is  a  soft  clay  slate.    Soapstone  is  found  in  it. 

As  soon  as  we  ascend  the  mountains,  we  meet  with  a  slaty 
sandstone  of  various  compactness,  as  it  possesses  more  or  less, 
iron,  often  forming  an  excellent  iron  ore.  A  variety  of  this 
iron  ore  has  been  lately  turned  to  a  good  use,  in  the  manufac- 
tureof  a  red  paint,  near  Knoxville, .  Tennessee.  Different 
varieties  of  this  sandstone  possess  different  qualities.  It  is 
converted,  by  the  inhabitants,  into  millstones,  grindstones,  and 
whetstones.  Interspersed  among  the  sandstone  of  the  moun-^ 
tains  we  often  find  very  beautiful  and  interesting  specimens  of 
hornstpnes,  assuming :  a  resemblance  to  all  the  siliceous  * 
stones,  from  the  chalcedony  to  the  jasper.  In  this  extensive 
range  of  mountains,  many  other  minerals  exist,  of  which,  we 
shall  treat  more  particularly  hereafter.  The  limestone,  slate, 
and  sandstone,  as  far  as  the  writer's  knowledge  extends,  so  to 
speak, /orm  the  country ;  the  limestone  and  clay  slate  dipping, 
under  the  sandstone.  Gypsum,  coal,  sulphate  of  barytes,  &c. 
are  found  in  these,  and  we  shall  now  speak  of  their  localities. 

Gypsum. — This  valuable  mineral  production  exists  in  Wash- 
ington County.  Virginia,  20  miles  north  of  Abingdon,  in  the 
vicinity  of  SaltviUe.    It  is  similar,  in  every  respect,  to  the 
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plaster  of.  Nova  Scotia,  and  dev<^ed  by  the  fimnen  of  that 
part.of  Virginia,  and  Tenneasee,  to  similar  parposes. 

Coal  is  said  to  exist  in  immense  quimtities  in  the  Cumber- 
berland  Mountain.  A  bed  of  it  is  wrought  near  Knoxrille, 
Tennessee.  It  is  of  an  excellent  quality;  but  wood  is  so 
abundant  that  it  is  used  only  in  forges. 

Sulphate  of  BaryUs. — ^This  mineral  is  found  in  Bottetourt 
County,  Virginia,  near  Fincastle ;  and  in  Sevier  County, 
Tennessee. 

Hard  Carbonates  of  lAme. — Stalactitical  concretions  abound 
in  all  the  caves  so  often  described  as  existing  in  this  country. 
Those  of  Viiginia  are  more  perfectly  crystallized  than  those 
of  Tennessee.  Under  the  head  ofhard  carbonates  should  be 
mentioned  an  extensive  bed  or  vein  in  Montgomery  County, 
in  the  State  of  Vii^^inia,  near  the  seat  of  Colonel  Hancock. 
It  appears  to  have  been  formed  in  a  chasm,  in  the  common 
limestone  of  the  country,  by  a  calcareous  deposition  which 
resembles,  exactly,  in  all  its  characters,  the  calcareous  con- 
trretions  which  are  found  forming  in  the  caves  of  the  country. 
The  whole  bed  may,  in  fact,  be  regarded  as  a  cave  which  has 
been  filled  up  in  the  progress  of  time,  by  this  curious  pro- 
cess. Its' width  is  various,  from  two  feet  to  ten,  or  nM>re,  ex- 
tending along  the  side  of  a  very  steep  ridge,  for  at  least  50 
yards,  and  it  is  said  to  be  continued  seven  miles  farther. 

The  siliceous  carbonate  of  lime  may  be  worth  distinguishing 
from  the  common  limestone.  It  is  found  in  a  bed  near  Colo- 
nel Hancock's,  and  was  supposed  to  be  gypsum.  It  phospo- 
resces  beautifully  ;  it  is  white,  and  confusedly  crystalline  in 
its  structure ,  and  much  harder  than  the  common  limestone* 
Indeed  the  limestone  generally,  on  the  east  of  the  Alleghany, 
is  somewhat  harder  than  that  on  the  west. 

1,60(2.—- There  are  several  localites  of  this  mineral.  A  mine 
of  it  is  wrought  near  New  River,  15  miles  from  Wythe,  Vir- 
ginia. Another  locality  of  the  pre  of  lead  is  said  to  have  been 
discovered  in  Granger  County,  Tennessee,  on  land  belonging 
to  General  Cocke.  It  exists  also,  very  near  the  surface,  on 
the  plantation  of  the  Rev.  Mr.  Craighead,  neajr  Nashville ; 
wbicl^,  however,  is  out  of  our  boundary. 
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Other  metallic  ores  are  said  to  hare  heeii  found  among  these 
moantainsy  and  partkolariy  thoae  of  gold  and  sOver ;  hot  the 
•cconntB  are  Tagne  and  vncertain,  and  not  to  he  credited. 

The  nnmerona  Caves  of  this  conntfy  present  attractions 
to  ereiy  the  least  curious  travellery  and,  in"  an  eminent  de* 
gree  to  the  mineralogbt*  They  are  crevices,  or  laige 
chasms,  prohahly  worn  in^  the  rocks  by  the  passage  of  water. 
This  will,  at  fint  view,  perhaps  appear  a  hold  assertion ;  but 
if  it  be  recollected  that  they  occur  only  in  limestone,  which  is 
a  soft  rock,  and  (under  certain  circumstances^)  soluble  in 
water ;  that  the  rocks  bear  every  mark  of  baring  been  worn 
by  water ;  and  that  streams  of  water  are  always  found  in 
them,  it  will  not  appear  an  improbable  hypothesis.  It  is  by 
no  means  difficult  to  beliere  that  a  stream,  after  baring  worn 
such  a  chasm  as  a  care  ]»«sents,  in  the  solid  rock,  may  hare 
ibund  another  channel;  and,  forsaking  the  old,  hare  left 
room  for  nature  to  display  some  of  her  most  beautiftil  works. 
A  description  of  one  of  these  cares  will  be  a  description  of 
all ;  and  we  shall  select  W%er*s  Gome,  in  Rockingham  County^ 
Viiginia,  as  it  is  the  most  curious  of  any  with  which  we 
are  acquainted. 

The  entrance  of  the  care  is  narrow  and  difficult.  When 
the  care  was  first  discorered,  the  passage  into  it  was  impeded 
by  stalactites,  which  had  formed  perpendicular  cblunms  across 
It ;  but  these  are  now  remored.  As  we  adrance,  our  course 
is  at  first  horizontal,  but  we  soon  descend  fifteen  or  twenty  feet 
by  a  ladder,  and  find  ourselves  in  a  large  echoing  carem.  Sta- 
lactites of  a  silrery  whiteness  are  suspended  fit>m  abore,  and 
pillars  of  stalagmites  are  rising  around  us.  Ledges  ot  rocks 
form  our  floor,  and  the  uneren  walb  are  incrusted  orer  with 
a  beautiful  brown  spar,  which  is  sometimes  suspended  from 
the  canopy  in  thin,  shining,  and  translucent  sheets.  In  passing 
on  orer  the  rugged  rocks  of  our  pathway,  our  attention  is  diri- 
ded  between  a  care  for  our  safety,  and  an  adnnration  of  the 
surrounding  beautiful  wonders. 

Proceeding  on  through  a  narrower  crerice  in  the  rocks,  we 
are  soon  introduced  into  other  apartments,  differing  in  shape 
and  size  firom  the  first,  but  resembling  it  in  the  irregularity  of 
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its  walls,  floor,  and  coyeriDg,  and  in  the  calcareous  incrasta- 
tioDS  and  coDcretions,  which,  assufning  a  thousand  fimtastic 
shapes,  and  displacing  a  sparkling  lustre,  the  more  Tiyidas  the 
light  is  stronger,  gi?e  to  this  whole  grotto  the  power  of  charm- 
ing every  beholder. 

The  cave  is  a  mile  and  a  half  in  extent,  and  extremely  irre- 
gular^in  its  course  and  shape.  Its  perpendicular  height  varies 
from* three  to  forty  feet,  and  its  breadth  from  two  to  thirty.  Its 
dividing  branches  are  numerous,  forming  a  great  variety  of 
apartments.  The  blue  limestone  appears  frequently  enough 
to  satisfy  us  that  it  is  the  groundwork  of  the  whole  ;  but  it  is 
almost  every  where  covered  with  incrustations  of  the  hard 
carbonates.  These  hang  from  the  arched  vault  above  in  clus- 
ters, and  often  reach  the  ground,  forming  massive  columns. 
Stalagmites  again  rise  from  the  floor  like  so  many  statues  :  the 
irregular  sides  of  the  ledges  of  rocks  are  often  incrusted  over 
with  white  crystals  of  the  carbonate  of  lime,  and  have  the  ap« 
pearance  of  banks  of  salt :  at  times  we  seem  to  walk  on  dia- 
mond pavements  ;  again  our  foot-way  is  of  rounded  pebbles, 
and  seems  the  bed  of  a  river  which  had  deserted  its  channel. 
Often  we  pass  small  streams  of  water ;  and  the  water  is  coq- 
linually  dripping  from  the  ends  of  the  stalactites,  the  echoing 
sound  of  which,  when  it  drops,  forms  the  only  interruption  to 
the  profound  silence  which  reigns  throughout  the  cavern. 

To  give  an  idea  of  the  diversified  shapes  which  these  con- 
cretions assume  in  the  progress  of  their  formation,  (and  they 
are  constantly  forming,)  would  be  impossible.  Suffice  it  to 
say,  that  there  is  scarcely  any  thing  on  earth  to  which  they 
may  not  be  supposed  to  form  a  resemblance ;  and  yet,  in  fact, 
they  are  unlike  any  thing  but  themselves. 

It  is  generally  known  that  the  earth  in  these  caves  contains 
the  nitrates  of  lime,  and  potash,  and  other  salts.  The  nume- 
rous caves  which  have  been  found  in  the  Cunterland  moun- 
tains and  other  parts  of  Tennessee,  have  tieen  very  productive 
of  the  nitrate  of  potash.  In  the  investigation  of  the  causes 
which,  have  given  origin  to  these  salts,  it  may  be  recollected, 
that  wild  animals  burrow  in  these  caves ;  that  when  pursued 
by  the  hunter,  they  make  them  the  places  of  their  retreat,  and 
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probablj  die  there  ;  that  the  aborigines  have  made  them  a  place 
of  burial ;  and  that  the  streams  of  water  which  flow  through 
them  ID  wet  weather,  carry  with  them  not  only  great  .qaantities 
of  lea^s,  bat  many  other  vegetable  prodactions. 

The  natural  bridge  is  celebrated  as  one  of  the  greatest  curi- 
osities of  the  world.  Viewed  by  a  geologist,  it  would  proba- 
bly be  considered  as  a  cave  (so  to  speak)  unroofed  in  all  but 
one  place.  It  seems  improbable  that  if  the  ravine  had  been 
made  by  a  convulsion,  which  had  split  and  separated  the  rock 
to  the  distance  of  fifty  or  sixty  feet,  any  part  of  it,  and  particu- 
larly so  large  a  mass  as  that  which  forms  the  bridge,  should 
have  been  left,  without  exhibiting  any  marks  of  violence.  The 
rock  is  limestone.  It  is  known  that  this  rock  wears  away 
rapidly  under  the  attrition  of  water  ;  and  the  supposition  does 
not  appear  improbable,  that,  in  the  lapse  of  ages,  so  large  a 
creek  as  that  which  flows  below  the  bridge,  may  have  worn  as 
deep  a  ravine  as  that  which  now  strikes  us  with  so  much  sur- 
prise. In  short,  may  not  a  cave  have  been  originally  formed 
where  the  ravine  is  now,  and  the  pending  portion  of  it  have 
fidlen  in  at  every  place  except  that  which  now  forms  this  cele- 
brated natural  curiosity  ? 

Mineral  Springs. — The  mineral  springs  of  this  region  are 
numerous  and  diversified.  Chalybeate  spring?  are  promiscu- 
ously scattered  over  the  whole  of  it ;  and  springs  impregnated 
with  sulphuretted  hydrogen  are  quite  common.  Salt  springs 
and  lidn  are  found  more  in  the  western  than  the  eastern  range 
of  mountains.  That  which  was  first  vfrrought  by  William  King^ 
is  well  known.  The  salt  here  is  associated  with  gypsum.  In 
the  same  range  of  mountains^  farther  to  the  southwest,  there 
are  now  several  other  salt-works,  and  also  one  to  the  west,  on 
.Goose  Creek,  in  Kentucky,  which  has  been  very  productive. 

l%e  Warm  Springs. — These  springs  are  situated  in  a  country 
which  presenlB  many  attractions  to  the.  travelling  geologist ; 
rand  nluch  light,  it  is  hoped,  will  yet  be  thrown  on  the  geok^ 
of  our  country^  by  a  move,  minute  and  accurate  examination  of 
it  thah  has.  yet  been  made. 

The  warm  springs  ooze  through  the  sand  oil  the  south  bank 
of  the  French  Broad  river,  in  the  moantaios  which  divide  the 
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state  of  Tennessee  from  her  nM>ther  state,  about  the  36th 
parallel  of  latitude.  The  temperature  of  the  water  is  about 
96°  of  Fahrenheit. 

On  the  opposite  side  of  the  river  from  the  springs  is  a  geo- 
logical curiosity.  A  limestone  rock  is  seen  dipping  under  the 
sandstone  which  forms  the  country.  Limestone  is  nowhere 
else  to  be  seen  within  six  miles  of  this  place.  In  this  lime* 
stone  rock  is  a  cave,  similar  to  othera  already  described* 

PairU  Rock,  in  the  vicinity  of  the  Warm  Springp^  is  interest- 
ing on  many  accounts.  It  is  a  bold  precipice  on  the  bank  of 
French  Broad  rirer.  At  this  place  the  river  passes  with  a 
very  rapid  current  directly  across  the  course  of  a  mountain, 
which  terminates  abruptly,  and  forms  the  precipice  on  the 
north  bank  of  the  river.  On  looking  at  the  rock,  the  opposite 
end  of  the  mountain,  and  the  ruins  around  it,  the  mind  is  in- 
sensibly carried  back  to  the  contemplation  of  some  dreadful 
commotion  in  nature,  which  probably  shook  these  mountains  to 
their  bases. 

The  rock  is  composed  of  a  clay-tlaU ;  and  it  is  here  agaia 
remarkable,  that  this  stone  is  not  to  be  seen  in  any  other  place 
within  some  miles*  It  has  received  its  name  from  some  red 
paintings,  (probably  left  on  it  by  the  Indians,)  which  have  the 
appearance  of  hieroglyphics. 

To  conclude.  It  will  be  seen  from  the  above  observations, 
that  this  country  presents  a  vast  field  of  most  interesting 
research,  and  claims  the  attention  of  every  trafeller  who  ip 
interested  at  all  in  geological  inquiries.'  If  what  has  been  iai4 
will  at  s^  contribute  to  the  enlaiigement  of  the  general  stock 
of  our  knowledge  on  these  subjects,  the  writer  will  be  ipucl^ 
gratified  ;  and  it  is  his  sincere  wish,  that  the  accuracy  of  hif 
remarks  may  be  tried,  and  his  mistakes  corrected,  by  the 
researches  of  succeeding  travellers. 
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Abt.    XI.     JSTotice  of   Professor  MitehiWs    Edition  of 
Cuvier^s  Essay  on  the  Theory  of  the  Earth. 

X  H£  AmericaD  scientific  public  are  under  obligations  to 
Professor  Mitchill  for  bringing  this  book  within  their  reach. 
It  is  one  of  the  most  eloquent,  impressive,  and  instructive 
works  on  this  grand  but  obscure  subject,  with  which  the  world 
has  ever  been  favoured.  The  reader  is  no  sooner  drawn 
within  the  current  of  Cuvier^s  eloquence,  than  he  is  borne 
along  almost  without  the  power  or  wish  to  escape.  It  is 
believed  there  are  few  intelligent  and  enlightened  persons, 
whether  geologists  or  not,  who  would  fail  to  be  gratified  by  a 
book  which  secures  the  understanding  by  a  strict  course  of 
reasoning  from  facts,  and  delights  the  taste  by  a  style  bold, 
terse,  and  lucid,  but  at  the  same  time  rich  and  flowing. 

The  analysis  of  this  work  has  been  ably  performed  in 
Europe,  and  there  is,  therefore,  the  less  necessity  to  attempt 
it  here.  While  we  take  the  liberty  thus  to  recommend  it,  we 
do  not  hold  ourselves  strictly  bound  to  the  admission  of  every 
one  of  Cuvier*8  doctrines  ;  and  might,  perhaps,  wish  that  in  a 
few  instances  he  had  been  somewhat  more  explicit,  or  some- 
what more  qualified. 

The  additions  by  Professor  Jameson,  of  Edinbui^h,  are 
Taluable  and  interesting,  and  are  retained  in  the  present 
edition. 

Those  by  Professor  Mitchill  will  be  perused  with  pleasure 
and  advantage.  The  learned  author  has  assembled,  in  one 
view,  a  great  mass  of  facts,  partly  resulting  from  his  own 
journeys  and  observations,  and  partly  deduced  from  other 
respectable  sources.  We  have  no  doubt  that  most  of  these 
facts  will  be  considered  by  the  scientific  world  as  very  interest- 
ing, whatever  views  they  may  entertain  of  the  conclusions 
built  upon  them.  The  author  has  occupied  himself  principally 
upon  those  portions  of  the  United  States,  which,  by  the  oi^n- 
ized  remains  both  of  animals  and  vegetables,  with  which  they 
more  or  less  abound,  exhibit  the  most  decisive  and  interesting 
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efideoce  of  changes  and  catastrophes,  whose  history  is  to  he 
sought  ID  the  memorials  entombed  in  the  strata  themselres. 

We  gire  no  opinion  regarding  the  theories  of  Professor 
Mitcfaill,  not  intending  to  reriewthe  work,  but  merely  to  aid, 
as  far  as  in  onr  power,  in  drawing  the  public  attention  to  the 
interesting  subjects  about  which  it  is  occupied. 

If  we  have  any  remark  to  add,  it  is,  that  an  adherence  to 
the  technical  precision  with  which  most  rocks  are  at  the  pre- 
sent day  described,  appears  desirable  in  mineralogical  and  geo« 
logical  descriptions.  When  in  the  valuable  additions  before 
us  we  read  of  schorl  rock,  we  gain  only,  the  idea  of  a  rock  con- 
taining that  mineral ;  but  as  it  occurs  occasionally  in  several  of 
the  primitive  rocks,  we  are  at  a  loss  which  is  intended ;  we 
believe  it  never  forms  a  rock  by  itself.  So  with  the  slate 
rocks  ;  there  are  several  varieties  of  them — ^mica  slate,  clay 
slate,  greenstone  slate,  &c.  besides  some  subdivisions  ;  and  the 
mere  word  slate,  does  not  always  give  us  the  precise  idea. 
But  we  are  aware  that,  in  the  present  case,  it  was  less  in  view 
to  go  into  all  the  details  of  geological  description,  than  to  give 
a  view  of  our  organized  remains  and  of  their  supposed  origin. 


Art.  Xil.  JVbttce  ofEaiofCi  Index  to  the  Geology  of  the 
Northern  States^  with  a  Traruverse  Section  of  them  from 
Catskill  Mountain  to  the  dtlaniic. 

J_  HE  extensive  collection  of  facts  in  this  little  book  of  fifty- 
four  pages,  is  creditable  to  the  author's  industry  and  discern- 
ment :  he  informs  us  that  he  has  travelled  1,000  miles  on  foot, 
while  investigating  the  geology  of  the  district  concerning  which 
he  has  written.  This  district  is  certainly  interesting, .  and 
every  attempt  to  diffuse  correct  information  concerning  it, 
deserves  encouragement.  Mr.  Eaton's  account  of  the  regions 
he  has  explored,  has  every  mark  of  verisimilitude ;  and  we 
commend  his  efforts  to  diffuse  geological  information,  by  short 
courses  of  lectures,  in  different  towns.  In  his  arrangement  of 
rocks,  he  has  deviated  from  Werner — has  adopted  some  views 
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of  Bakewell;  and  tooie  of  hia  ovm.  WerDor's  arrangemeot  of 
rocks  htis,  trndoulHedly,  ita  imp^rfectioDS  and  its  redundancies  ; 
and  yet  it  nay.  be  questioned  how  far  bis  system  has  been 
really  improved  by  its  different  emendators.  if  Werner,  by 
mentioning  ai^illaceous  schistos  only  in  the  primitive  class  of 
rocks,  left  us  to  dispose  of  it  where  we  might,  when  we  find  it 
at  one  time  covering  or  sustaining  anthraite,  with  impressions 
of  ferns,  and  at  another  with  impressions  of  fish  and  vegeta- 
bles,  and  in  contact  with  bituminous  coal ;  still  those  who,  with 
Mr.  Eaton,  throw  argillaceous  slate  into  the  transition  class,  and 
omit  it  in  the  primitive  and  secondary,  embarrass  us  with  an 
equal  difficulty ;  for  we  find  argillaceous  slate  in  contact,  and 
alternating  with,  mica  slate,  and  without  any  impressions  of 
organized  bodies,  when  we  must,  without  a  doubt,  call  it  pri* 
mitive. 

This  is  the  fact  with  the  clay-slate  of  the  Woodbridge  hills, 
near  New-Haven,  which  is  primitive  ;  that  of  Rhode-Island, 
with  anthraite,  is  transition  ;  and  that  at  Middlefields,  west  of 
Middletown,  with  impressions  offish,  is  secondary.  Slate  then 
appears  to  belong  to  all  these  three  great  classes  of  rocks. 

As  to  the  metalliferous  limestone,  we  do  not  so  much  object 
to  the  introduction  of  this  term  by  Bake  well,  although  it  ap- 
pears to  us  quite  as  well  to  say  that  certain  Umestones,  those 
of  the  transition  class  for  example,  are  metalliferous.  But  is 
Eaton  correct  in  referring  sucfi  limestone  as  that  of  which  the 
New- York  City  Hall  is  built,  to  a  metalliferous  class  ?  Is  not 
that  limestone  decidedly  primitive  ?  The  fact  mentioned  of 
its  containing  pyrites,  hardly  proves  it  to  be  metalliferous ; 
aince  most  rocks  contain  more  or  less  of  pyrites.  Some  other 
remarks,  of  less  importance,  we  might  add,  but  we  prefef  con- 
cluding by  recommending  this  tract  to  the  perinal  of  those  who 
wish  for  information  respecting  the  geological  structure  of 
New-£n^and ;  and  -wa  think  that  Mr.  Eatdn  is  seriously 
aiding  the  progress  of  geolo^  in  the  interior  of  New-England. 
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Art.   XIII.     Notice  of  M.  Brangniart  on  Orgamz^d 
Remaint. 

X  HIS  distingaished  mineralogist,  so  adraD.tageoaslj  .kBQ.fm 
by  his  excelleDt  work  od  nuoeralogy-^bis  ir^s^arches,  in  com* 
pany  with  Cuvier,  into  the  subterranean  geogniphy  of  the 
environs  of  Paris,  and  his  superintendence  of  the  great  ppree- 
lain  manufactory  at  Seyres,  is  enterprising  an  extensiye  col- 
lection of  organized  remains. 

Through  Professor  Clea?eland»  we  h^ve  received  from  him 
the  following 

NOTICE 

Gmeemifi^  the  method  of  collecting  j  IcAeUing^  and  .trf^mmtUng 
specimens  of  fossil  organized  bodies^  and  of  the  aecompan/yiHg 
rocib,  solicited  by  M.  Brononiart. 

The  study  of  fossil  organized  bodies,  appears  to  be  of  the 
utmost  importance  in  determining  the  rdiations  of  different 
formations,  one  of  the  principal  objects  of  geology. 

In  order  more  effectually  to  appreciate  the  T^ue  of  this 
method  of  investigation,  it  is  necessary  to.  muUiply  observa- 
tions—to  endeavour  to  render  them  exact  and  precise— and 
especially  to  make  them  upon  a  general  plan. 

M.  Brongniart  has  been  long  occupied  in  such  researches. 
The  essay  published  by  M.  Cnvier  and  him,  upon  the  geology^ 
of  the  environs  of  Paris,  has  afforded  an  example  of  their  use. 

He  has  laboured,  since  this  period,  to  apply  this  method  to 
other  formations,  which  contain  the  relics  of  ofganized  Bodies  ; 
but  he  stands  in  need  of  much  assistance,  and  he  presumes  to 
ask  it|  not  only  of  naturalists,  but  even  of  aU  persons  interested 
in  the  sciences.  By  means  of  the  foUowiog  instrqctions,  he 
endeavours  to  avail  himself  of  the  kindness  of  persons  the  least 
conversant  in  the  discrimination  of  fossils. 
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1.  To  collect  all  the  fossil  oi^gaoized  bodies  which  can  be 
obtaiDed  ;  especially  the  distinguishable  impressions  and  remains 
of  vegetables  from  coal  coantries,  and  beds  of  wood  coal  and 
others.  The  shells,  crustctceaj  madrepores^  fishes,  &c.  It  is 
not  necessary  that  these  bodies  should  be  either  large  or  entire, 
bat  they  must  be  sufficiently  characterized  to  be  capable  of 
being  recognized. 

It  is  useless  to  transmit  large  unmeaning  pieces,  which  are 
recommended  only  by  their  size — such  as  large  ammonites — 
large  madrepores — laige  pieces  of  petrified  wood—fragments 
of  the  one,  or  small  individuals  of  the  other,  are  often  sufficient. 
We  may  avoid  idso  collecting  the  inner  moulds  (''  des  monies 
interieurs")  of  shells,  because  they  are  almost  invariably 
incapable  of  being  recognized. 

2.  Petrifactions,  isolated  and  detached  from  their  rock,  are 
the  most  convenient  in  the  determination  of  species  ;  but  when 
they  cannot  be  separated  from  the  rock,  we  need  not  hesitate 
to  send  them  engaged  :  it  is  sufficient  if  a  portion  large  enoc^h 
for  discrimination  is  visible. 

Among  shells,  those  are  preferable  which  have  the  mouth 
or  hinge  in  view  ;  among  madrepores,  those  on  whose  surface 
the  figures  (les  €toiles)are  distinguishable  ;  among  vegetables, 
those  whose  leaves  are  distinctly  expanded,  (expalm^es.) 

3.  Upon  the  objects  transmitted  it  is  desirable  to  have,  at 
least  in  part,  the  following  notices  :  • 

1 .  The  exact  place  from  which  the  object  comes :  this  is 
the  most  important  circumstance,  and  the  easiest  to  obtain. 

2.  The  kind  of  formation  in  which  it  is  found,  and  a  speci- 
men of  the  stratum,  or  at  least  of  the  rock,  which  contained  it. 
It  is  desirable  that  this  rock  exhibit  remains  of  petrifactions 
similar  to  those  found  in  the  stratum  from  which  it  has  been 
drawn. 

3.  't*he  nature  of  the  formation  of  which,  this  stratum  or 
rock  composes  a  part,  and  specimens  of  as  many  of  the  supe- 
rior and  inferior  strata  as  can  be  obtained,  designating  the 
order  of  superposition  of  the  strata. 

4.  It  is  important  to  designate,  by  the  same  mark,  all  the 
petrifactions  unqnestionahly  found  in  the  same  ..stratum,  or  at 
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least  in  the  same  formation.  The  specimens  ought  to  be  almost 
square— about  three  inches  or  more  on  a  side,  and  one  and  a 
half  thick. 

5.  It  is  equally  important  not  to  mix  petrifactions  found  in 
different  formations,  or  in  different  strata  of  the  same  forma« 
tion  ;  or  if  they  are  packed  together,  to  distinguish  them  by 
numbers,  marks,  or  labels. 

When  the  preceding  notices  cannot  be  obtained,  the  first 
will  suffice. 

In  order  to  collect  the  petrifactions,  and  to  render  them 
useful,  it  is  not  necessary  to  know  them,  nor  to  be  perplexed 
to  find  them  out ;  nor  to  be  afraid  of  sending  objects  already 
known  or  of  little  note.  A  part  of  the  preceding  indications, 
connected  with  the  most  common  petrifactions,  will  always 
render  them  useful.  The  important  point  then  is,  not  to  mix 
those  which  are  found  separate,  nor  to  separate  those  which 
are  found  associated  in  the  same  stratum. 

This  is  easily  attained,  by  designating  by  a  common  number, 
letter,  or  any  sign  whatever,  one  particular  formation  or  stra- 
t^un,  and  by  marking  with  the  same  sign  all  the  petrifactions 
which  are  evidently  found  together. 

The  labels  designating  the  place  or  the  geological  situation, 
may  be  placed  in  the  papers  which  envelope  the  specimens,  or 
a  number,  referring  to  an  explanatory  catalogue,  may  be 
attached  to  each  specimen. 

As  far  as  possible,  it  is  necessary  to  stick  the  labels  or  num- 
bers to  the  pieces,  by  pasting  ;  and  the  surest  way  is,  to  write 
upon  the  piece  itadf,  1st,  the  place  where  it  is  found ;  2d,  the 
number  by  which  it  is  indicated  in  the  historical  notes  above 
requested. 

If  there  is  not  time  to  make  out  as  many  numbers  or  labeb 
as  there  are  pieces,  it  will  be  sufficient  to  unite  in  one  box  or 
packet  all  the  petrifactions  of  one  particular  stratum,  aikl  to 
designate  them  by  a  general  label.  I 

It  is  necessary  to  pack  the  shells  and  other  fragile  pieces  in 
separate  boxes,  and  to  wrap  each  piece  in  a  separate  paper. 

M.  Brongniart  cannot  allow  himself  to  prefer  such  requests, 
except  under  the  express  condition,  that  a  memorandum  of  all 
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tbe  eiqieotes  i^icb  the  'transportation  md.packii^  of  tbe 
/ipecioMBs  may  create  ahall  accompany  the  letter  of  advice. 

Tbe  objects  destined  for  him  may  be  sent  by  the  common 
modes  of  conyeyance,  with  a  letter  of  advice,  to  the  foUomng 


Mr.  A.  BnoiroNiART,  Membre  of  tbe  Royal  Academy  of 
Sciences,  Engineer  of  Mines,  etc.  Roe  Saint*Dominiqae,. Fau- 
bourg Saint-Germain,  No.  71,  Paris. 


Abt.  XIV.  Ohiervaiions  <m  a  specUi  of  lAmosdla^  rt" 
cenily  discovered  in  the  United  States^  by  Dr.  Eli 
Ives^  Professor  of  Materia  Medica  and  Botany^  in  the 
Medical  Institution  of  Yah  College. 

J.  HIS  small  plant  was  ^tbserved  in  flower  in  July,  1816,  by 
Mr.  Horatio  N.  Fenn  (now  of  Rochester,  State  of  New- York) 
in  company  with  Dr.  Leav.enworth.  The  plant  and  the  seeds 
have  been  preserved  by  me,  in  a  flower-pot,  from  that  time  to 
the  present.  The  plant  was  taken  a  few  rods  south  of  Mr. 
Whitney's  gun  manufiictory,  on  the  margin  of  the  river,  where 
it  was  covered  by  every  tide.  I  have  since  observed  the  plant 
in  great  abundance  on  the  margin  of  the  Housatoauck,  in 
Derby,  and  in  those  small  streams  in  East  Haven,  Branford, 
and  Guilford,  which  empty  into  Long^lsland  Sound. 

A  specimen  of  the  limoseUa  (with  some  specimens  of  the 
tillea)  was  sent  to  Z.  Collins,  Esq.  of  Philadelphia,  who  wrote 
me  that  Mr.  Nuttall  had  found  the  same  plant,  a  few  days  pre* 
vious  to  the  receipt  of  my  letter,  and  that  they  had  no  question 
on  the  subject  of  the  generic  character,  but  that  it  would 
probably  prove  to  be  a  new  species. 

In  the  transactions  of  the  Medico-Physical  Society  tof  New- 
York,  page  440,  it  is  described  under  the  name  of  limoaella 
subulata.  A  description  of  the  plant  was  published  about  the 
same  time,  by  Mr.  Nuttall,  in  the  Journal  of  the  Academy  of 
Natural  Sciences  of  Philadelphia.     (See  Vol.  I.  No.  6.  p.  115.) 
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Id  the  paper  wiitten  by  Mr.  Nuttall  is  the  follovriag  4|iie|y, 
«(  Does  this  plant,  with  a  lateral  mode  of  growth  andalteroate 
leares,   germinate  .  with  two  cotyledons  ?"      The   following 
observations  were  made  in  answer  t6  this  questictn.    In  the 
winter  of  18t&-17  this  plsint  waslcept  in  a  sitaation  exposed 
to  severe  frost ;  yet,  whenever  the  weather  became  warm 
for  two  or  three  days,  it  became  quite  green,  hot  for  the  last 
winter  there  was  no  appearance  of  life  in  the  plant.     In 
Mio'efa,  181-^,  theressel  in  which  the  limosetla  hid  been  pre- 
served for  two  sttmoMVt  preceding,  and  in  which  were  a  great 
quantity  of  seeds,  was  exposed  in  a  warm  sitnation  to  the  son. 
There  was  no  appearance  of  vegetation  until  the  last  of  March, 
when' were  observed  several  cylindrical  leares,  some  of*  them 
evidently  arose  Urom  bulbs  which  had  formed  the  last  ram- 
mer, on  aceoont  df  the  dryness  of  its  sitaation,  which  fre- 
qtmntly  occurs  wbeti  plants  are  removed  from  a  moist  to  a  dry 
sitaation.    In  other  instances  single  cylindrical  leaves  arose 
from  the  earth,  where  no  balbs  were  to  be  iband ;  these  cylin- 
drical leaves  were  thoaght  to  arise  from  seeds,  whicfa,  if  it  was 
a  iact,  wotdd  prove  that  the  plant  v^etated  with  bat  one 
eotyledon.    In  a  short  ti me^  the  vessel  was  crowded  with  the 
seeds  of  the  limosella  raised  by  the  cotyledons.    These  were 
carefoUy  observed,  and  in  every  instance,  when  the  coat  of 
the  seed  was  cast  off,  two  linear  cotyledons  were  observed, 
soon  a  cylindricd  leaf  arose  from  the  centre  of  the  cotyle- 
dons, and  when  this  leaf  had  grown  to  the  length  ef  half  an 
inch,  a  leaf  of  a  similar  kind  arose  laterally  to  a  line  made  by 
the  first  leaf  and  the  ootyleidons. 

From  the  facts  above  stated,  it  is  thooght  to  be  proved, 
that  the  limosella  vegetates  with  two  cotyledons.  This  was 
the  fact  in  every  instance  where  the  bask  of  the  seeds  was 
obvioQsly  attached  to  the  cotyledons,  and  in  the  few  instances 
where  the  plants  appeared  to  vegetate  with  but  one  cotyledon, 
it  is  probable  that  it  arose  from  a  bolb  or  some  portion  of  the 
old  plant,  in  whkh  life  had  not  been  extinguished,  daring 
the  past  winter,  which  was  made  more  probable  by  the  fact, 
that  several  of  the  leaves  arose  obviously  from  bulbs.    This 
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limosella,*  with  its  congeners,  hence  will  take  its  place  in  the 
natural  order  of  Jussieu  lysimachias. 


Abt.  XVj^  Professor  Bigelow,  on  the  comparative  for- 
wardness of  the  Springs  in  different  parts  of  the  United 
States^  in  1817. 

VV  £  haye  been  favoured  with  an  ingenious  memoir  on  this 
subject,  bj  the  author.  Professor  Bigelow,  of  Boston ;  it  is  a 
part  of  the  fourth  volume  of  the  Memoirs  of  the  American 
Academy  of  Arts  and  Sciences. 

Professor  Bigelow,  availing  himself  of  a  hint  given  him 
some  years  ago  by  the  late  venerable  Dr.  Muhlenberg  of 
Pennsylvania,  ascertained,  through  the  medium  of  corres- 
pondence with  accurate  observers  in  different  parts  of  North 
America,  the  time  of  flowering,  for  "  1817,  of  the  common 
fruit  trees  and  a  few  other  plants"—"  found  in  most  parts  of 
the  United  States  " 

The  peach-tree  was  the  one  most  uniformly  returned,  and 
the  following  table  exhibits  the  time  of  its  flowering,  in  places 
sufliciently  numerous  and  remote,  to  afford  a  fair  specimen  of 
these  observations : 

PUuea,  Lai.         Lang.     Peach-tree  m  blossom. 

Port  Claiborne,  Alab.  Ter.  31*  «/  87^  60'  March    4 

Charleston,  S.  C 32  44  80  39  .  .  .  6       12 

Richmond,  Va 37  40  77  60  .  .  .  23  Ap.  6 

Lexington,  Ky 38  6  86  8  April  6       16 

Bahimore,  Md 39  21  77  48  .  .  .  9 

Philadelphia,  P 39  66  75  8  ...  16 

New-York,  N.  Y 40  42  74  9  ...  21       26 

Boston,  Mass 42  23  70  62  May  9 

Albany,  N.  Y 43  39  73  30  ...  12 

Brunswick,  Me 43  63  69  66  ...  16  f 

Montreal,  Can 46  36  73  11  ...  12 

*  In  the  Journal  of  the  Academy  of  Natural  Sciences  of  Philadelphia  this 
plant  is  called  limosella  tenuifolia. 

f  No  return  of  this  tree  was  made  from  Brunswick.  The  date  of  the  cheny- 
tree^s  therefore  substituted,  which  is  usually  in  blossom  at  the  same  time. 
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Professor  Bigelow  infers,  *'  that  the  difference  of  teaton 
between  the  northern  and  southern  extremities  of  the  country 
is  not  less  than  two  months  and  a  half."  **  Difference  of 
longitude  does  not  seem  very  materially  to  affect  the  Floral 
Calendar  within  the  United  States."  It  appears,  that  in  the 
same  year  peach-trees  were  in  blossom  at  Valencia,  in  Spain, 
about  the  19th  of  March;  the  apple-tree  near  London,  May 
8th ;  the  cherry-tree  and  pear-tree  at  Geneva,  in  Switzerland, 
April  3d. 

We  hope  that  thiii  research  will  be  prosecuted  in  the  man- 
ner it  has  thus  been  happily  begun.  It  evidently  affords  an 
excellent  criterion  of  the  actual  temperature,  on  a  scale  more 
extensive  than  it  is  practicable  to  obtain  from  thermometrical 
registers. 

Floral  Calendars  kept  in  various  parts  of  the  United  States 
would  afford  very  interesting  information,  as  to  the  changes  of 
climate  in  particular  places  ;  a  common  topic  of  popular  re- 
mark, but  generaUy  with  few  and  inaccurate  data. 


Abt.  XVI.  JlJoumalof  the  Progress  of  Vegetation  near 
Philadelphia,  between  the  20th  of  February  and  the  20th 
ofMay^  1816,  mth  occasional  ZoologUd  Remarks^    By 

C.  S.  RAFINCSqUE. 

X  HE  importance  of  observations  on  the  annual  progress  of 
vegetation  is  obvious,  and,  as  connected  with  agriculture,  gar- 
dening, &c.,  eminently  useful.  Comparative  observations 
acquire  a  particular  degree  of  interest,  when  made  by  skilful 
observers,  at  the  same  time,  but  at  different  places.  Dr. 
Bigelow,  of  Boston,  issued  a  circular,  j>roposing  that  such  con- 
temporaneous observations  should  be  made  in  the  spring  of 
1817  ;  and  I  wish  that  his  request  may  have  been  attended  to, 
when  the  collection  of  those  observations  may  afford  valuable 
materials  for  an  American  calendar  of  flora.    The  blossoming 
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of  plantB  is  easily  watched,  but  their  foJiatioQ  and  budding 
ought  not  to  be  neglected.  Having  been  preyented,  by  various 
causes,  from  keeping  an  exact,  record  <rf*tbe  progress  of  v^e^ 
tation  near  Neif-York  in  1817,  I  submit  an  accurate  journal 
which  I  had  kept  the  year  before,  at  Philadelphia,  in  which  1 
hopA  that  some  interesting  &cts  may  be.  noticed*  Dr.  Beiga- 
m»n.  Barton  has.  published  a  sketch  of  a  calendar  of  flora,  fot 
Philadelphia,  in  his  Fragments  on  the  Natural  History  of  Penn** 
sylvania ;  by  comparing  it  with  mine,  many  material  differences 
may  be  traced,  which  evince  agradual  change  of  temperatnre, 
although  the  spring  of  1816  was  remarkably  cold  and  late^ 
The  greater  quantity  of  species  observed  by  me  may,  besides^ 
reader  this  journal  a  sort  of  vernal  flora  of  the  neighbourhood 
of  Philadelphia ;  and  many  species  found  by  me  are  not  to  be 
met  in  the  Flora  PhUadelphica  of  Dr.  William  Barton. 

Fahmary  20.    The  Hyacinihus  orierUalis  begins  to  show  its 

flowers,  and  on  the 
24«  In  full  blossom,  as  well  as  Convallaria  majaltSy  in  rooms. 

25.  The  grass  begins  to  look  greenish  in  some  parts. 

26.  Seen  the  first  larva  of  insect  in  a  pond. 

27.  The  MotacUla  sialis,  or  bluebird,  is  heard  for  the  first  time. 

28.  The  first  shad  (Clupea  iapidisnma)  is  taken  in  the  Dela- 

ware, while  on  the  same  day,  the  first  smelt  (Salfno 
eperlanoides)  was  taken  in  the  Raritan,  at  New-Bruns- 
wick. 

Afarc^  1.  The  Tidtpa  gemeriana^  and  Hesperis  matranalts^  are 
in  blossom  at  the  windows  :  the  suckers  (genus  Caigs- 
ttmut)  appear  in  the  fish-markdt. 

2.  The  catkins  of  the  Alnus  $errvlfltui%egin  to  swell. 

3.  Those  otSaJia^  Caprea  begin  to  appear. 

4.  The  grass  looks  green  b^  patches  ia  the  country, 

5.  The  leaves  of  Veronica  qficiruUis^  PlonUf^o  virgimmn^^ 

Saxifraga  virginicay  ^.  are  quite  unfolded* 

6.  The  new  leaves  of  Kaima,  Uutfolia  begin  to  appear- 

7.  The  spathas  q£  l^aikymwfetida^  or  Fo^if^ida^  begin  t^ 

appear  in  blossom. 
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8.  The  Alnus  $errvlatw  is  in  foil  blossom. 

10.  Foand  several  mosses  and  ferns  in  blossom ;  these  last 

were  covered  with  capsales  or  old  fructification  :  they 
were  AspUnium  ebeneum^  Aspidium  tnargitudCf  Asp. 
acrosticho%de$^  Polypodium  ntedtttm,  N.  Sp.  ^c. 

1 1.  Seen  the  first  spider,  in  the  country,  brown,  oblong,  walk- 

ing.   A  fidl  of  snow  at  night. 

12.  Seen  in  blossom,  at  the  windows,  ^arctsnu  tazzeUa^  JV. 

janguUla^  and  several  saffirons,  genus  Croeut^  &c. 

14.  The  grass  looks  quite  green ;  the  Draba  vema  ?  is  in 

blossom  in  the  State-House  garden,  the  Ft^umuinttnut, 
PrimidiL  acatUts^  &c.  in  the  rooms,  &c.  The  following 
fish  are  at  market :  white  perch,  (Percamucronata,  Raf.) 
yellow  perch,  {PolyprionfMciatum^  Raf)  mamoose  stur- 
geon, {Accipenstrmarginatur^  Raf.)  elk-old  wives,  (^a, 
rus  cryAropSy  Raf.)  &c. 

15.  The  Poptdiufastigiatat  Lombardy  poplar,  begins  to  show 

its  catkins. 

17.  The  big-eye  herring  {Qupea  megalops)  begin  to  be  seen 

at  the  fish-market. 

18.  Many  plants  begin  la  grow  and  show  their  leaves. 

19.  A  feu  of  snow.     The  first  shad  {Qupea  iapidisnma)  appear 

in  New- York  :  they  are  now  common  here. 

20.  Crocus  aureus  in  blossom  in  gardens ;  likewise  Irispersicay  &c. 

21.  Bettda  lenta  begin  to  show  the  catkins. 

22.  Galanthus  nivalis^  and  Lamium  amplextcauley  are  in  blos- 

som in  gardens  at  Cambden. 

24.  Papulus  fasHgiatat  and  Salix  caprea^  are  in  full  bloom. — 

The  gooseberry  bushes  shoot  their  leaves. 

25.  Populus  angii/oia  in  blossom  at  Cambden. 

26.  Saiix  habylonica  begins  to  blossom  and  shoot  the  leaves. 

Viburnum  prunifoUum  is  budding. 

27.  Draba  vema  ?  is  in  seed  already  in  Cambden  :  the  /2I^«- 

dodendran  tnaximufn  begins  to  shoot  in  gardens. 

28.  JufUperus  virgimana  is  in  bloom.     Saxifraga  virgimca 

begins  to  show  its  flowers.  Laurus  benzoin^  and  Comus 
Jlorida^  are  budding. 
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April  1.  Id  the  morniDg^  a  large  flight  of  wild  geese  went  o?er 
the  city  northwards,  making  a  great  noise.  In  the 
afternoon  there  was  a  thunder  storm  from  the  southwest 

2.  The  frogs  begin  to  croak.    Found  in  blossom  near  Camb- 

den,  Arabis  rotundifoHa^  Raf.,  A.  lyrata^  Saxifragavtr- 
ginica^  Draba  vema?  Beitda  lenta^  &c.  Pinus  inap$ 
is  budding. 

3.  Seen  the  first  swallow.    Found  in  blossom  on  the  Schuyl- 

kilU  Futnaria  cucuUarta,  Anemone  thdlictroides^  Scuci- 
fraga  virginicaj  many  ferns  and  mosses. 

4.  The  fresh-water  turtle  {Festudo  picta)  begins  to  show 

itself. 
7.  Found  in  blossom  to-day,  Hepaiica  triloba^  Laurus  benzoin^ 

Sanguinaria  canadensis^  Spathyema  fetida,  Acer  rubrum^ 

&c.     The  first  bee  is  seen. 
10.  In  blossom  at  the  Woodlands,  Fiola  blanda^  LuzvlaJUa' 

mentosa,  Raf.,  Gnaphaliwn  ?  plantageneum,  &c. 
12.  In  blossom  at  Cambden,  Fiola  lanceokUa,  and  Houstoma 

certdea, 

14.  The  apricot  trees  begin  to  blossom  in  gardens.    Acer 

negundo  is  in  bloom  at  Gray*s  Ferry. 

15.  Seen  the  first  butterfly — it  was  small  and  grey.    Found  in 

blossom,  near  Cambden,  Phhx  subtdatay  Arabis  parvi* 
flora^  Raf.,  and  Vaccinium  ligustrinum. 
18.  Seen  in  blossom,  Epigea  repens^  Carex  acuta^  and  Tarax- 
acum dens'leonis.  In  gardens,  the  peach  and  cherry 
trees  are  in  bloom.  Observed  many  insects.  The 
Ckimelliay  the  Magnolia  chinensis,  &c.  are  seen  in  the 
hot-house  of  the  Woodlands. 

20.  The  first  snake  is  seen.  Coluber  trivittata^  Raf     Also  a 

beautiful  large  butterfly,  red  and  black.  The  Salix 
vHellituty  and  Capsella  bursa,  (TfUaspi  bursa-pastoriSf) 
are  in  blossom. 

21.  Found  in  blossom,  near  Gray^s  Ferry,  J^arcissus  pseudo- 

narcissus^  and  Sedum  tematumy  both  naturallized.  Like- 
wise Ijie  Populus  iremuloides,  and  Melius  canadensis. 
The  leaves  oS  Podophyllum  pettatum  wee  fully  expanded. 
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S3.  Seen  in  fall  bloom  in  gardens*  the  pear-tree^  {^Itun-tree, 
Eiber  gr098ular%a^  and  R.  rubrum, 

24.  Found  in[blo886ni  along  the  Schuylkill,  AguiUgia  eanadenns, 
Hyacintkus  hotry^ides^  Ranunculus  foideidarisj  Viola- 
papilionacea,  V.  decumbens^  Raf.,  Haustonia  cerulea^ 
Ceroitium  pumHum^  Raf. 

26.  Foand  in  hlossom  near  Camhden,  Fioltk  pedaia^  V.  Umuo- 
lata  J  V,  ovata^  Raf.,  F.  pritnUlifolia,  ArahU  paroifloraf 
Raf.9  Ctrattiwn  pumilum^  Raf.  ^  Cartx  acuiay  MeopUut 
hotryapiumy  Laurus  $a$M^rcLs^  Cercis  canadetmsi  Poten^ 
tiUa  simpUXy  Andromeda  racemOsai 

28.  Seen  in  blowom  in  gardens,  CalycanHhu*  fioriduB^  Syringa 
persica^  Phlox  pilosa^  &c.  The  leaves  oi  Liriodendrmi 
iulipifera^  Msculus  hippocastanumy  Populw  fastigiaiai 
P.  anguJoto,  are  unfolded* 

30.  In  blossom  on  the  Schuylkill,  Obolaria  virginumay  Ane- 
mone trifoliay  Hydroitis  canadenn$y  kc* 

May  U  In  bloHom  in  the  Neck,  Ceraetium  tnlgaium  ?  Fero- 
niea  eerpyllifoliay  F>  arvensis^  Ranuneulw  hulbo8u$f 
Fiola  cucultata, 

3.  Found  above  the  Falls  of  the  Schuylkill,  Fiola  ttriatay  F. 

coneolor,  F.  primuiifoHOy  F»  blanda^  Fumaria  aurea^  Fi 
cucullaria,  Charophyllum  procumbenSy  Uvularia  eessiti' 

foUtty  U,  perfoliatay  Cercis  canadensisy  Arabis  faUoMy 
SeUaria  puberay  Erigeron  pulekeUwnj  Orchis  spectabilisy 
Hydrastis  canadensisy  Dentaria  diphyUa,  Azalea  mtdt*' 

floray  &c. 

4.  Found  on  the  Vissahikon,  AraUs  bulhosay  Panax  trifoliumy 

Fiola  pectaUty.F,  rotundifoliay  Cardamitie pennsylvanica^ 
Krigia  virginicay  and  several  grasses. 
7.  Found  in  blossom  over  the  Schuylkill,  Laurus  sassafras^ 
Ptbumum  prunifoliumy  Aronia  arbutifoliay  A,  mdano^ 
^rpay    Fragaria    virginicay  Cerastium   nutans y  Raf.» 
Ckmvattaria  majalisy  naturalized,  and  several  species  of 
the  genus  Facdnium. 
10.  Found  below  the  Falls  of  the  Scbujlkiil,  Floerkea  uliginokiy 
Fibumum  acerifoHumy  Qxalis  violacfiay  Cerastium  ienui- 
Vol.  I...,Np.  1.  9 
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fiUumj  Gledmnut  hederacea,  ke^i  and  the  foUowifig 
above  the  Falls — TriUium  cemuumj  Fiola  pubescens^  V. 
pefuyhanieaj  HydrophyUum  virgifttcum^  PoUmonium 
reptans^  Seneeio  aureusy  Saaeifraga  ptnntf^vanica^  Siaphy-' 
UnL  trifoHata^  OboUtrtavirgwiea,  CaUkapalMitris^  Ranun- 
culut  abortivtttf  &c. 

11.  Seen  the  first  bat. 

12.  Near  Haddonfield,  BarisUiL  coccima,  Htlonia$  bullatay  Tri- 

folium  repent  y  ke» 

%6.  Found  between  Cambden  and  Haddoofield,  Trifi^ium  pra- 
tense  J  Silene  virginicay  Antirrkinum  canadenee^  LUhosper- 
mumtenellumy  Rsf.y  FettucateneUa,  Sderanikus  annuw, 
Oxalis  b^lorOy  Raf.,  Poa  rvbraj  Faceuuum  corymbosum, 
Viola  palmata^  V,  parvifolia,  Raf.,  Rubwfiagellarisy  &c. 
Also  in  blossom,  Quercusrti&ra,  Q.  okunJIo^a,  Q.  alba^ 
to. 

SO.  Found  neap  Burlington,  Plemtago  wgi^ca^  Euphorbia 
ipecacuana^  CompUmia  asplenifolia,  Myosotis  lappula, 
Seneeio  obovaiusy  Scirpui  acie^ariij  JUikotpermum  trv 
nervumy  RaC,  Z/.  tenelktmy  Raf.,  4(C. ;  besides  several 
Carex. 


Art.  XVIL    Description  of  a  New  Species  of  JCorth 
American  Marten^  (Must4(^  wdpim%)  by  Q.  S.  Rafi- 

X  HE  regions  watered  by  the  Missouri  are  inhabited  by  maay 
animals, ^s  yet  unknown  to  the  zoologists,  although  many  have 
been  noticed  by  travellers.  A  species  oi  marten  has  lately 
been  presented  to  the  Lyceum  of  Natural  Histoiry  in  New- 
Tork,  which  was  brought  from  that  country,  and  appears  to 
belong  to  a  peculiar  species,  very  different  from  the  common 
martens  of  Europe,  Asia,  and  America,  although  it  has,  in  com- 
mon with  it,  the  character  of  the  yellow  throat ;  but  the  head, 
feet,  and  tail,  afford  so  many  peculiar  characters,  that  no  doubt 
can  be  entertained  of  its  diversity.     I  have,  therefore,  given 
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to  it  the  name  o{Jifu$tela  vulpina^  or  Fox  Ms^en,  owiog  to  its 
head  and  tail  beio$  somewhat  similar  to  that  of  a  fox. 

Mustela  vtUpina.  Definition — Brown,  three  large  yellowish 
spots  underneath  on  the  throat,  hreast,  and  belly;  cheeks, 
inside  of  the  ears,  and  a  spot  on  the  nape,  white  ;  tail  tipped 
with  white  one-third  of  total  length  ;  feet  blackish,  toes  white. 

Description. — This  animal  is  of  a  fine  shape  :  its  size  is 
rather  above  mediocrity,  being  about  half  a  foot  Jiigh,  and  the 
total  length  being  twenty-seyen  inches,  whereof  nine  form  the 
tail.  The  general  colour  of  the  fur  is  of  a  drab  brown,  and  it 
is  neither  coarse  nor  very  fine.  The  head  is  elongated, 
oblong,  about  four  inches  long,  shaped  like  that  of  a  fox  ;  the 
snout  is  narrow ;  the  nose  is  black,  notched,  and  granulated, 
furnished  on  each  side  with  black  whiskers,  two  inches  long : 
there  are  three  long  black  hairs,  or  vibrissa^  above  each  eye, 
and  a  few  shofter  ones  scattered  behind  them  on  the  cheeks, 
chin,  and  tip  of  the  lower  jaw,  which  is  white  :  the  cheeks  are 
whitish,  and  there  is  a  white  spot  on  the  nape  of  the  neck : 
the  ears  are  large,  broad,  and  white  inside.  Tiiere  are  three 
large,  oblong  spots,  on  the  throat,  breast,  and  belly  ;  this  last 
is  the  largest ;  that  on  the  breast  the  smallest  The  fore  legs 
are  ^ortVr  than  the  hind  ones,  and  have,  behind,  three  very 
long  hairs  or  vibrissa :  the  feet  and  toes  of  all  the  legs  are 
covered  ysith  long  fur ;  the  ^former  have  a  dark  brown  or 
blac^b  ring,  c^nd  the  latter  are  of  a  dirty  white :  there  are 
Ave  long  toes  to  all  the  feet,  of  which  the  inner  one  is  the 
shortest ;  the  nails  are  white,  retractible,  and  shorter  than 
the  fur.  The  teeth  are  as  in  the  genus  Mustela,  and  white ; 
those  of  the  lower  jaw  are  lai^er  and  stroi^er  :  the  grinders 
are  four  on  each  side  :  they  are  broad,  trifid,  with  the  middle 
lobe  sharp  and  very  Ipng :  the  tusks,  or  dogteeth,  are  very 
strong,  curved,  and  approximated,  leaving  a  very  small  place 
for  the  incispres,  which  are  very  small,  very  short,  and  flat ; 
the  two  lateral  ones  on  each  side  are  situated  diagonally,  th^ 
second  behind,  and  the  two  middle  onea.are  only  half  the  size 
of  the  others.  The  tail  is  bushy,  particularly  at  the  top, 
where  there  is  a  white  pencil  of  long  hairs  ;  the  brown  of  the 
remainder  is  darker  than  on  the  body. 

9* 
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From  the  above  accurate  descriptioD,  it  will  appear  evident 
that  this  aDimal  is  very  different  from  the  comoKm  marten  of 
North  America.  It  must  be  a  ferocious  little  animal,  and  very 
£erce ;  which  is  indicated  by  the  strength  of  the  teeth. 


Aat.  XVIII.    JNTo^tiraZ  History  of  the  Scytalus  CupreuSf 
or  Copper^Mod  Snake.    By  C.  S.  Rafincs<iue« 

ixFTER  the  rattlesnake,  the  copper-head  snake  is  the  most 
dreaded  in  the  northern  states,  being  the  next  largest  venom- 
ous snake  :  he  is  also  more  common  in  the  cold  parts,  where 
the  former  is  very  rare.  Strange  as  it  may  seem,  this  con- 
spicuous and  dangerous  animal  has  escaped  the  notice  of  natu- 
ralists, and  is  not  found  described  in  Shaw  nor  Lacepede. 
Having  seen  two  of  them  nearPishkill,  in  the  summer  of  1817^ 
I  endeavoured  to  describe  them  completely,  and  investigate 
their  history.  They  were  both  killed  in  a  meadow,  and  one 
of  them  while  sleeping,  coiled  up  near  a  fence ;  a  slight  stroke 
of  a  rod  was  sufficient,  as  usual  with  venomous  snakes.  It 
appears  that  they  are  killed  much  easier  than  the  innocent 
snakes  ;  these  are  often  seen  to  revive  after  an  apparent  death, 
and  do  not  really  die  until  the  next  sunset ;  while  venomovs 
Snakes  do  not  easily  revive,  particularly  if  the  head  is  slightly 
bruised. 

This  snake  is  known  by  a  variety  of  names  in  diflerent  parts 
of  the  State  of  New-Tork,  since  he  has  every  where  attracted 
the  attention  of  the  inhabitants  :  these  names  are,  copper-head, 
copper-snake  y  chunk-head^  copper-adder,  copper-vipery  copper- 
belly ,  pilot-snake,  deaf-adder,  deaf  snake  ;  and  in  New-En^and, 
by  the  names  rattlesnake'* s  mate  and  red  adder,  &c.  They 
have  an  been  given  in  reference  to  his  colour,  or  to  some  pre- 
sumed peculiarities  io  his  manners,  &c.  Oiunk-head  is  a  vul- 
gar expression,  meaning  thick-head  or  blunt-head.  He  has 
been  called  sometimes  pilot-snake,  on  a  false  supposition  that 
he  was  the  pilot  or  guide  of  the  rattlesnake  ;  and  he  has  beea 
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ooDiiderecl  as  deaf,  became  he  is  easily  smprised^  and  does 
not  appear  to  hear  the  noise  of  your  approach. 

It  belongs  to  the  genus  $c^alu$  of  Daodin,  lie.,  which  differs 
from  the  Boa  of  Linn«us»  as  the  genus  Vipera  does  from  Odu- 
her^  being  provided  with  fangs.  I  have  giren  to  it  the  name 
of  Scytalw  Cvpreus^  which  means  coppered  scytalns.  The 
following  definition  of  the  species  may  be  considered  as  com- 
parative and  characteristic. 

Sofialus  cupreus.  Tail  one-eighth  of  total  length,  with  45 
caudal  plates  entirely  brown  ;  150  abdominal  plates,  the  last 
yery  broad  ;  head  oval,  coppered  above,  yellow  underneath  ; 
scales  carinated  on  the  back,  which  is  coppered,  with  reddish 
brown  ring»  cross-shaped  ;  belly  variegated  of  brownish. 

Description.  Total  length  about  three  feet ;  body  thicker 
than  in  the  innocent  snakes.  Head  large,  broad,  oval,  obtuse, 
Tery  distinct  from  the  neck,  nearly  two  inches  long,  flattened, 
coppered  browtt  above,  and  covered  with  large,  smooth  scales  ; 
yellow  underneath,  as  well  as  the  neck,  and  with  rhomboidal 
smooth  scales.  Mouth  very  laige ;  fangs  yellowish  white.  Back 
flattened  anteriorly,  a  little  angular  in  the  middle,  covered 
with  small  rhomboidal,  obtuse,  keeled  scales  ;  those  of  the 
s^des  larger  and  smooth,  not  keeled  ;  centre  of  the  back  of  a 
brownish  copper  colour ;  sides  of  a  bright  copper ;  bfoad  bands 
or  riags,  becoming  forked  on  each  side,  and  assuming  nearly 
the  shape  of  a  St.  Andrew's  cross ;  they  are  of  a  reddish 
brown  :  there  is  a  round  spot  opposite  to  the  sinusses,  and  the 
scales  of  the  sides  are  minutely  dotted  of  brown.  The  abdo- 
minal plates  are  150,  beginning  under  the  head ;  the  last, 
coyering  the  vent,  is  very  broad,  double  the  other  :  they  are 
of  a  shining,  pale  copper  colour,  with  two  longitudinal  and 
lateral  rows  of  great,  irregular,  brown  spots,  with  some  light 
brownish  clouds  between  them,  and  each  plate  is  marginated 
of  whitish.  The  belly  is  very  flat  and  broad,  about  i^  inch  in 
diameter  ;  and  the  skin  may  be  distended  on  the  sides,  when 
the  animal  is  not  fed.  Tail  short,  tapering  gradually,  about 
four  inches  long,  cylindrical,  brown,  without  spots,  with  45 
plates  underneath,  and  having  at  the  end  a  small,  obtuse,  horn 
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claw,  of  an  oblong,  compressed,  obtuse  sha)[>e,  and  earinated 
underneath. 

This  make  has  many  of  the  habits  of  the  rattlesnake  ;  he  is 
yery  slow  in  his  motions,  rather  clnmsj,  o#ing  to  his  thick 
shape  and  short  tail.  He  retires  in  winter  into  caves,  hollow 
rocks  and  trees,  where  he  lies,  in  a  torpid  state,  from  Novem- 
ber to  April ;  several  have  been  found  coiled  np  together,  the 
head  lying  over  the  back  :  it  is  in  the  same  situation  he  sleeps 
in  the  fields.  When  found  in  the  torpid  state,  they  may  be 
carried  without  waking ;  but  might  wake  in  a  warm  room. 
They  do  not  eat  during  all  that  time :  their  food  consists  of 
biTdBy  frogs,  mice,  and  even  squirrels,  whidi  they  catch  by 
sarprise,  as  they  do  not  climb  on  trees;  They  kill  thefr  large 
prey  by  breathing  a  poisonous  effluvia,  crushing  it  in  their 
folds,  and  they  swallow  it  whole  after  covering  it  wiAi  their 
clammy  saliva.  They  can  remain  a  very  long  timie  without  a 
meal,  and  one  meal  is  a  long  time  digesting. 

They  are  generally  found  in  meadows,  pastures,  4nd  the 
edge  of  woods.  They  creep  slovenly  through  the  grass,  afid 
if  surprised  by  the  sight  of  man,  they  assume  an  erect  and 
threatening  posture,  darting  their  tongue  and  swelling  their 
head  ;  but  they  do  not  attack  men,  unless  alarmed  and  stmck. 
They  are  considered  more  dangerous  than  th&  rattlesnake, 
because  they  do  not  give  notice  of  their  vicinity,  and  lie  con- 
cealed in  the  grass ;  but  they  are  easily  killed,  when  assuming 
the  threatening  posture,' by  a  slight  touch  of  a  cane,  spade,  or 
any  other  instrument.  The  effects  of  their  bite  is  similar  to 
that  of  the  rattlesnake,  and  cured  in  the  same  way,  by  the 
prompt  application  of  the  ArtstolocMa  serpetUaria^  Polygala 
$enegay  Prenanthes  serpentaria^  Macrotry  serpentaria^  &c.  and 
other  plants,  bearing  in  consequence  the  name  of  snakeroots. 

This  snake  is  found  in  New-England,  New- York,  New- 
Jersey,  Pennsylvania,  &c.,  and  perhaps  all  over  the  United 
States^ 
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Art.  XIX.     On  a  Method  of  Augmenting  the  Foru  of 
Gunpowder. 

Extract  of  a  L^U/H  to  tile  EcUtor,  from  Colonel  Gbobob  GiuI. 

I  EMPLOYED,  the  last  year,  a  man  in  blowing  rocks,  and 
haWng  seen  an  account  of  a  method  of  substitnting  a  portion  of 
quick  lime  for  a  part  of  the  gunpowder  usually  employed,  I  was 
induced  to  make  a  number  of  experiments  upon  it.  I  now 
Send  you  the  results  in  the  certificate  of  the  person  employed, 
whose  statement  might  be  relied  on,  even  if  I  bad  not  super- 
intended myself  a  number  of  the  experiments. 

^^Sunmtck  Farms,  Oct.  19, 1817. — I  certify  that,  having  been 
employed  by  Colonel  Gibbs  in  blasting  rocks  on  his  farm,  I,  by 
his  orders,  made  use  of  a  composition  of  one  part  quick  lime 
aYid  two  parts  gunpowder,  and  uniformly  found  the  same  charge 
to  answer  equally  well  with  a  like  quantity  of  gunpowder.  I 
inade  upwards  of  ^fky  blasts  in  this  manner,  as  well  as  several 
hundreds  in  the  usual  way,  and  can  therefore  depend  upon  the 
accuracy  of  this  statement.  I  found,  however,  that  when  the 
powdered  lime  was  mixed  with  tbe  gunpowder  the  day  before, 
that  the  effect  was  diminished.  It  should  be  always  used  the 
day  it  is  mixed. 

(Signed)  T.  Pomerot." 

This  preparation  was  made  generally  in  the  morning,  put  in 
a  bottle  and  well  corked,  to  prevent  the  access  of  the  external 
air.  The  rationale  of  the  process  was  not  explained  in  the 
original  recommendation,  but  it  soon  occurred  to  me,  that  it 
must  be  owing  to  the  desiccation  of  the  gunpowder  by  the 
lime. 

The  attraction  of  moisture  by  gunpowder,  is  known  to  be 
very  great :  according  to  Rees's  Cyclopedia,  upwards  of  16 
per  cent,  has  been  absorbed,  and  that  the  removal,  simply, 
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(rom  near  the  fire  to  the  comer  of  the  room,  produces  a  coa« 
siderable  change  in  its  weight.  I  presume,  therefore,  that 
|he  lime,  which  in  its  caostic  state  has  also  a  great  affinity  to 
water,  attracts  a  portion  of  it  from  the  powder,  and  leaves  it 
in  a  state  of  dryness  best  fitted  fi)r  inflammation.  But  if  the 
lime  should  remain  too  long  mixed  with  the  powder,  it  would 
probably  attack  the  water  of  crystallization  of  the  saltpetre* 
and,  according  to  Count  Rumford's  idea,  destroy  a  great  p»rt^ 
of  the  power.  If  also  left  exposed*  attraction  of  moisture  would 
take  place  from  the  atmosphere,  the  gunpowder  would  remain 
surcharged  with  humidity  as  before,  and  the  Ume  would  be 
gnly  an  inert  ma^s, 

The  exai^ination  of  this  subject  )ed  me  to  consider  the  in- 
crease of  the  power  of  gunpowder  in  various  situations,  and  of 
its  use  in  the  field.  It  is  well  known  that  after  a  few  dis- 
.  charges  a  cannon  becomes  heated,  and  the  range  is  much 
greater,  as  well  as  the  recoil.  The  charge  of  powder  is  there- 
fore reduced  about  one  quarter,  to  produce  the  origiqal  effect 
As  I  have  not  heard  or  seen  any  explanation  of  this  fact,  I  shsdl 
take  this  opportunity  of  mentioning,  that  it  appears  to  arise 
from  the  same  cause  as  the  first  explained,  vis.,  the  desicca- 
tion of  the  powder.  No  person  will  dispute  the  heat  acquired 
by  a  cannpo,  or  even  a  musket,  after  repeated  discharges;  and 
this  heat  must  volatize  or  destroy  a  great  portion  of  the  inoii* 
ture  combined  with  the  powder,  assist  its  speedy  inflammation, 
and  perhaps  add  to  its  power,  by  causing  a  mo^  perfect  com- 
bustion of  the  inflammable  parts  of  the  gunpowder.  TIms 
wquld  cause  a  ipuch  greater  volume  of  gas  to  be  produced, 
and  the  high  temperature  would  als6  greatly  augment  its^las- 
tipity;  and  it  is  well  known  that  the  effects  of  gunpowder 
flepend  upon  the  rapid  production  and  high  degree  of  elasticity 
pf  a  great  qi^antity  of  aeriform  fluids  or  gases. 
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Art.  XX.    On  ike  Connexion  hetufeen  Magnetism  and 
Light.    By  Col.  GxBBS. 

Extract  from  a  letter  to  the  EdHor. 

JL  VISITED,  die  last  year,  the  mine  of  magnetic  iron  at 
SuceaHmnnyi  belonging  to  Govemor  Dickenon  of  New- Jersey. 
The  mine  had  not  been  worked  for  a  year  past,  and  I  did  not 
descend  it  The  proprietor,  a  gentleman  of  distingOished  sci- 
ence, informed  me  of  a  singakr  circumstance  attending  i^. 
which  was  too  important  to  be  left  annoticed.  The  mine  is. 
worked  at  the  depth  of  100  feet ;  direction  of  the  be^,  north- 
east  and  southwest ;  inclination  nearly  perpendicolar.  The 
ore  in  the  upper  part  of  the  bed  is  magnetic,  and  has  polarity  ; 
bot  that  raised  from  the  bottom  has  no  magnetism  at  first,  bat 
acquires  it  after  it  has  been  sometime  exposed  to  the  influence 
of  the  atmosphere.  This  fact,  of  which  there  is  no  doubt, 
struck  me  as  most  singular.  I  could  not  recollect  any  similar 
ofaserration ;  and  it  is  only  lately  that  I  have  found  that  Wer- 
ner hs4  obsenred,  that  iron  sand,  raised  from  the  depth  of  100 
feet,  had  no  magnetism.    See  Rees's  Cyclopedia,  Art.  Sand. 

I  could  only  account  for  this  circumstance  by  supposing  that 
magnetism  existed  not  in  the  interior  pf  the  earth,  as  was  sup- 
-posed^  but  only  on  the  surftce,  and  in  such  bodies  as  received 
this  principle  from  atmospheric,  or  celestial  influence. 

The  late  discovery  of  the  magnetic  influence  of  the  violet 
rays  of  light,  by  M.  Morechini,  a  notice  of  which  has  since  « 
reached  us  in  the  joumale,  connected  with  the  above  fact, 
leads  me  to  believe  that  light  is  the  great  source  of  magnetism. 
A  learned  foreigner,*  whose  residence  in  this  country  has  con- 
tributed much  to  its  scientific  improvement,  has  also  informed 
me  that  other  substances  than  metallic  have  been  found,  by 
fcorapression,  to  be  magnetic. 

li  is  well  known  that  the  violet  ray  is  the  most  refrangible, 

*  Mr.  Corr^a  de  Sena,  Minister  of  the  King  of  Portugal. 


Digitized  by 


Googk 


90  CoL  Oibbt  an  Magnetism. 

er  has  the  moit  attractioD  to  matter.  Bot  there  are  other 
rajs,  which  Herschel,  who  some  years  since  discoyered  them, 
calls  iDvisible  rays,  which  are  still  more  refrangible,  are  next 
beyond  the  violet,  when  refracted,  ai^d  partake  of  most  of  its 
properties,  except  that  they  are  invisible.  I  have  not  yet 
seen  any  account  of  the  experiments  of  M.  Morechini,  other 
than  the  notice  in  the  journal ;  bat  I  trust  I  shall  soon  be  able 
to  determine  whether  those  invisible  rajrs  do  not  possess  tha 
magnetic  power  as  well  as  the  violet ;  or,  perfafcips,  possess  it 
exclusive]^. 

As  the  refraction  of  this  atmosphere  in  the  polar  bitdes,  ii 
at  least  ten  times  greater  than  in  the  tropics,  k  greater  qunn- 
tity  of  the  magnetic  rays  will  there  be  separated  and  combined 
than  elsewhere ;  and  of  course  arisen  excess  of  magnetora. 
Hence  the  direction  of  magnetic  bodies  towards  the  nartfaem 
and  southern  extreme  regions.  Thie  great  absorption  and 
emission  of  light  in  the  polar  regions,  by  the  ice  and  snow^ 
may  cause  the  extraordinary  illumination  of  that  country  during 
the  absence  of  the  sun,  and  the  emissicm  of  the  magnetic  raya 
with  electricity  may,  perl&ps,  give  us  the  aufora  biiredii. 

The  coincidence  of  the  dhirtifll  variation  of  the  cMnpass  with 
the  solar  influence,  deserves  particular  notice,  and  will  have 
considerable  weight  on  this  subject. 

That  there  are  many  fiicts  which  cannot  really  be  explained 
by  the  theory  of  l^t,  1  shall  not  deny ;  but  in  the  infancy  of 
this  system  we  may  be  allowed  to  hope  that  future  observa- 
tions may  enable  us  to  remove  present  difficulties.  One  thing 
must  be  admitted,  that  ho  theory  has  heretofore  beeti  published 
relating  to  magnetism,  which  has  received  or  seems  entitled  to 
much  confidence.  In  your  next  number  I  hope  to  be  able 
to  furnish  yos  with  further  remarks  on  this  subject ;  but,  t 
have  no  doubt  that  philosophy  will  finally  determine  that  we 
ewe  to  the  sblar  taj  light,  heat,  electricity,  and  magnetism. 

Q.  GIBBS. 

ft 

.  Sunsmekf  January^  1818« 
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Akt.  XXI.  On  a  nev>  Meant  of  producing  Beat  and  Light, 
mth  an  Engravings  by  J.  L.  Stdlivan^Esq.  of  Boston. 

Boston,  May  7,  1818. 
To  Prf/estor  (SUUnuMf 

JF  the  foUowinj^  account  of  a  method  of  using  tetr  m^d  steam 
as  faelj  recently  inyented  by  Mr.  Samiiel  Mofrey,  should  ht 
Amnd  Sufficientljr  interesting  to  occupy  a  place  in  the  Joomd 
of  Science,  I  am  sensible  its  nsefalness  will  be  much  extended 
through  that  medium  of  information. 

The  inventor,  not  unskilled  in  chemistry,  and  aware  of  the 
attraction  of  ox]^n  lor  carbon,  conceived  it  practicable  to 
convert  the  constituents  of  water  into  fuel^  by  means  of  this 
affinity. 

Whatever  may  be  the  fact,  cheinically  considered,  the  ope- 
ration, in  various  experiments,  promises  to  afford,  a  conve- 
nient method  of  applying  to  use  several  of  the  most  con^msti- 
ble  substances,  not  hitherto  employed  as  fuel.  By  the  procetti 
I  shdl  briefly  describe,  all  earbonaeeausfltnd$  may  be  conveni* 
ently  burhti  and  derive  great  force  from  their  combination  with 
the  oxygen  and  hydrogen  gases  of  water  or  steam,  before  or 
at  the  moment  of  ignition. 

A  tight  vessel,  cylindrically  shaped,  was  first  employed,  con- 
taining rosin,  connected  trith  a  small  boiler  by  a  pipe  which 
entered  near  the  bottom,  and  extended  nearly  its  length,  having 
small  apertures,  over  which  were  two  inverted  gutters,  inclin- 
ing or  sloping  upwards  over  each  other ;  the  upper  one  longer 
than  the  other,  intended  to  detain  the  steam  in  the  rosin,  in  its 
way  to  the  surface. '  The  rosin  being  heated,  earburetted  hydro- 
gin  gas  would  issue  from  the  outlet,  or  pipe,  inserted  near  the 
top  of  the  vessel,  and  being  ignited,  afforded  a  small  blaze, 
about  as  large  as  that  of  a  candle  ;  but,  when  the  steam  was 
allowed  to  flow,  this  blaze  would  instantly  shoot  out  many  hun- 
dred times  its  former  bulk,  to  the  distance  of  two  or  three  feet 
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It  if  pretimied  tiie  tteam  was  decompoaed,  and  carimretted 
hjfdrogea  and  carbonic  oxide,  or  carbonic  acid,  prodnced  as 
tibe  steam  passed,  very  near  tiie  hot  bottom  of  the  yessel. 

Another  apparatus  was  constmcted,  consisting  of  two  vessels, 
one  within  the  other,  baring  a  corer  common  to  both ;  the 
inner  one  to  contain  tar^  (as  a  more  convenient  substance  than 
rosin ;)  the  onter  vessel  to  contain  water,  which  surrounds 
the  other,  and  lies  under  its  bottom ;  or,  in  other  words,  n 
vessel  of  tar  set  into  a  vessel  of  boiliog  water.  The  boiler 
has  a  lining  of  sheet  copper,  or  tin,  to  promote  the  ebullition. 
The  tar  vessel  being  riveted  to  the  cover,  holes  are  made 
through  its  sides,  near  to  the  cover,  to  allow  the  steam  to  pass 
in,  and  act  on  its  surface.  The  cover  being  secured  on,  a  safe- 
ty valve  is  provided  for  the  steam  vessel,  and  two  cocks  ;  one 
over  the  tar,  the  other  over  the  water,  are  fixed  contiguously ; 
the  first  has  a  tube,  or  is  elongated  to  reach  nearly  to  the  bot- 
tom of  the  tar,  which  ascends,  and  is  driven  out  by  the  pres- 
sure of  the  steam  on  its  surface.  Both  cocks  conduct  to  n 
pipe,  wherein  is  placed  a  large  wire,^  or  metallic  rod,  which 
about  fills  the  tube,  and  is  perforated  obliquely,  or  zig  zag,  to 
increase  the  length  of  the  passage,  and  to  mio^e  the  tar  and 
steam  more  intimately.  The  gases,  or  vapours,  issue  from  a 
small  orifice  at  the  end  of  the  pipe ;  and,  being  ignited  by  a 
little  fire,  into  which  it  is  directed,  an  intense  and  voluminous 
blaze  is  produced,  and  continues  as  long  as  the  materials 
remain  unexhausted.  A  hot  brick,  instead  of  the  fire,  answers 
the  same  purpose. 

This  apparatus  contained  but  about  one  quart  of  tar,  (which 
must  always  be  nicely  strained,)  and  it  lasted  one  and  an  hidf 
hour,  and  the  flame  was  sufficient  to  fill  a  common  fireplace,  if 
not  allowed  to  escape,  by  its  violence,  up  the  chimney.  Its  force 
will  be  according  to  the  elasticity  of  the  steam.  I  regret  being 
unable,  since,  to  make  more  exact  and  varied  experiments,  to 
demonstrate  the  economy  of  this  fuel.  This  pomt,  however,, 
and  the  chemical  facts,  will  be  the  si^bject  of  a  future  commu* 
nication.  And  probably  a  form  of  a  stove  may  be  devised, 
wherein  it  may  be  used  for  the  purposes  of  warmth«  light,  and 
cooking ;  and  another  apparatus  to  light  streets^ 
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Bat  this  invention  will  be  of  more  special  nte  as  fuel  for 
9team  engines  applied  to  namgoHon^ihe  purpose  principaUy 
for  which  I  have  purchased  the  patent  right. 

This  may  be  the  subject  of  another  commnnication. 


Art.  XXII.  On  the  Changes  which  have  taken  place  in 
the  Wells  of  Water  situated  in  ColuwUfia^  South-Caro- 
lina^  since  the  Earthquakes  of  1811-12.  By  Edward 
Djlrrell  Smith,  M.  D.,  Professor  of  Chemical  and 
Experimental  Philosophy  and  Mineralogy  in  the  South- 
Carolina  CoUege. 


To  Professor  SiUiman. 


Dear  Sir, 


XN  answer  to  your  inquiry  respecting  the  changes  in  our  wells, 
since  the  memorable  period  of  the  earthquakes,  I  would  make 
the  following  observations  : 

These  tremendous  convulsions  of  nature  commenced  in 
December,  1811,  and  were  continued,  at  intervals,  until  the 
latter  end  of  the  succeeding  month  of  March,  with  different 
d^rees  of  violence,  in  this  and  some  of  the  adjacent  states. 
In  November,  1812, 1  visited  this  town,  and  then  understood 
that  the  wells,  which  are  generaUy  very  deep,  had  an  abund- 
ance of  water  in  them.  This  continued  to  be  the  case  for 
about  one  year  after ;  and  in  the  CoUege  well,  in  particular, 
which  was  a  remarkably  fine  one,  there  were  always  about 
twelve  ieet  of  water,  notwithstanding  its  daily  consumption  by 
'  more  than  two  hundred  persons.  Shortly  after  this  time,  many 
of  thie  wells  in  the  town  began  to  fail  b  their  usual  supply  of 
water,  although  they  were  frequently  cleaned  out  and  occa- 
sionally deepened.  Their  state  became  worse  every  year, 
until,  at  length,  about  three' years  since,  some  of  them  proved 
to  be  entirely  dry,  and  most  of  the  others  had  their  water  tur- 
bid, and  diminished  to  the  depth  of  only  two  or  three  feet. 
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A  litde  anterior  to  this  period,  if  bat  were  called  tbe  dry  yjtan 
}iad  coninenced,  and  there  were,  comparatively,  Very  scanty 
falls  of  rain  nntil  the  l^st  spring ;  since  when  there  has  been  a 
very  large  quantity.  To  elucidate  the  subject  more  fully,  it 
may  not  be  amiss  to  give  some  topographical  account  of  the 
town  of  Columbia.  About  a  mile  from  the  eastern  bank  of  the 
Congaree  the  town  begins  to  be  thickly  built  up,  and  at  this 
distance  the  elevation  of  ground  is  supposed  to  be  probably  one 
hundred  feet  above  the  level  of  the  river  in  its  ordinary  state. 
JThe  hill  is  then  tolerably  level  for  the  space  of  a  mile  or  more 
in  its  western  extent,  and  its  soil  is  principally  composed  of  a 
loose,  porous  sand,  with  which  few,  if  any,  stones  are  inter- 
mixed at  any  depth  that  has  yet  been  penetrated.  In  attempt- 
ing to  account  for  the  failure  of  the  well-waters,  it  was  sup- 
posed by  some  that  the  earthquakes  had  produced  such  changes 
in  the  loose  texture  of  the  soils,  that  the  veins  of  water  which 
used  to  supply  the  wells,  had  sunk  beneath  the  level  of  these 
reservoirs  ;  but  on  this  head  it  is  to  be  observed,  that  there 
was  no  remarkable  failure  of  water  for  one  or  two  years  ail^r 
these  changes  were  supposed  to  have  been  effected.  Others 
again,  connecting  the  greatest  failure  of  water  with  the  con- 
curring dearth  of  rain,  conceived  that  th^  fact  might  be  ex- 
plained by  the  drought's  occasioniog  a  deficiency  in  the  river- 
water,  ^nd  thus  cutting  off  the  supply  which  they  supposed  had 
heretofore  peccolated  from  the  margin  of  the  river  into'  the 
wells.  If  Iheir  hypothesis  was  correct,  it  was  believed  that 
the  difficulty  would  be  removed,  either  by  deepeniugthe  wells, 
or  by  subsequent  laige  supplies  of  rain.  Many  weUs  were 
immediately  deepened  from  two  to  eight  or  ten  feet,  but  the 
remedy  proved  very  inadequate.  And  since  the  great  falls  of 
rain,  within  a  year  past,  although  there  are  somewhat  larger 
supplies  of  water  in  some  wells,  yet  there  is  not  the  half  as 
much  as  existed  before  the  earthquakes.  The  College  well, 
although  deepened  several  feet,  does  not  now  contain  generally 
more  than  four  br  hye  feet  of  water.  I  must  not  omit  to 
remark,  that  two  wells,  situated  in  a  longitudinal  line  from 
north  to  south,  with  regaled  to  each  other»  and  also  iu  a  lower 
spot  of  ground,  never  failed  entirely,  although  they  diminished 
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eottsiderably,  and  now  yield  aaore  copioas  suppliefl  duHd  tmy 
ethers. 

Wfaaterer  maj  he  the  canse  of  thb  pheftomeaoD,  the  effecA 
are  so  inconvenieDt,  and  it  is  so  generally  believed  that  they 
are  likely  to  be  permanent,  that  the  inhabitants  of  the  town 
are  beginning  to  build  cisterns,  in  order  to  accnmidate  artltScial 
reservoirs  of  water. 


Aity.  i^Xni.     Respiration  of  Ojcygen  Gas. 

jLT  16  fiot  extraordiiiary,  when  oxygen  gas  was  first  discorered^ 
and  &imi  to  be  the  principle  of  life  to  the  whole  animal  crear 
tion,  that  extravagant  expectations  should  have  been  formed 
as  to  its  pedicinal'  ap^catton*  Disappointment  followed  of 
coarse,  aad  natarally  led  to  a  ne^ect'  of  the  subject ;  and,  ia 
fitct^  for  some  yean,  pneoma^  medicine  has  gone  into  dis* 
credit,  and  public  opiaioa  has  vibrated  to  the  .extreme  of 
iaci^ality.  Partaking  in  a  degree  in  this  feeling,  we  lie^ened 
with  some  reluctance  to  a  very  pressing  application  on  this 
^object  during  the  last  summer.  A  young  lady,  apparently  in 
liielast«Uges  of  decline,  and  supposed  to  he  affected  witJi 
bidratlioi^ax,  was  pronouaced  beyond  ihe  reach  of  ordinary 
medical  aid.  As  she  was  in  a  remote  town  in  Conneclicut* 
where  no  facilities  existed  towards  the  attainment  of  jthe  object, 
we  felt  no  ^^onfidence  that,  even  if  oatygen  gas  were  possessed 
of  any  efficacy  in  such  cases,  it  would  actually  be  applied,  in 
this  case,  in  such  a  manner  as  to  do  any  good.  Yielding,  how- 
ever, to  the  anxious  wishes  of  friends,  we  furnished  drawings 
for  such  an  apparatus  as  might  be  presumed  attainable,  and 
also  written  and  minute  directions  for  preparing,  trying,  and 
administering  the  gas.  It  was  obtained  from  nitrate  of  potash, 
(saltpetre,)  not  because  it  was  the  best  process,  but  because 
ike  substance  could  be  obtained  in  the  place,  and  because  a 
common  fire  would  serve  for  its  extrication.  The  gas  obtained 
had,  of  course,  a  variable  mixture  of  nitrogen  or  azot,  and  pro-^ 
bably  on  an  average,  might  not  be  purer  (haa  nearly  the 
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reversed  proportioiks  of  the  ateMf  bero^tbat  is,  70  to  80  per 
ceot.  of  oijgeD  to  20  or  30  nitrogeo ;  aod  it  is  wortdj  of  obser- 
tatioD,  whether  this  circomstaace  might  not  b«Te  influenced 
the  result.  . 

Contrary  to. our  expectations,  the  gas  (as  we  are  since  iih 
formed  by  good  authority)  was  skilfully  prepared  and  per- 
soFeringly  used.  From  the  first,  the  difficulty  of  breathing 
and  other  oppressive  affections  were  relieTod :  the  young  lady 
grew  rapidly  better,  and  in  a  few  weeks  entirely  recovered 
her  health.  A  respectable  physician,  conversant  with  the 
case,  states,  in  a  letter  now  before  us,  **  that  the  inhaling  of 
the  oxygen  gas  relieved  the  difficulty  of  breathing,  increased 
the  operation  of  diuretics,  and  hoe  ^eeted  her  cure.  Whether 
ber  disease  was  hydrothorax,  or  an  anasarcoos  affection  of  the 
lungs,  is  a  matter  1  believe  not  settled." 
.  Should  the  revival  of  the  experiments  on  the  respiration  of 
oyxgen  gas  appear  to  be  desired,  it  would  not  be  difficult  to 
simplify  the  apparatus  and  operations  so  as  to  bring  them 
Within  the  reach  of  an  intelligent  person,  even  although  igno- 
rant of  chemistry  :  and  this  task,  should  there  be  occasion,  we 
would  cheerfully  undertake  to  perlgrm. 

This  interesting  dass^of  experiments  ought  to  be  resumed, 
not  with  the  spirit  of  quackery,  or  of  extravagant  expectation, 
but  with  the  sobriety  of  philosophical  research ;  and  it  is  imore 
than  probable  that  Uie  nitrous  oxyd,  which  is  now  little  more 
than  a  sul^ect  of  merriment  and  wonder,  if  properly  diluted 
and  discreetly  applied^  would  be  productive  of  valuable  effects. 
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Abt.  XXIV.    On  the  Campimnd  Bhwptpe.-Sxiroii  from 
the  JoumtU  de  Phynque^  of  Pariijfor  January  1818.^ 

CONCERNING  HEAT. 

JlIeAT,  considered  as  one  of  the  most  important  agents, 
especially  in  relation  to  chemistry,  and  even  to  mineralogy, 
bas  also  been  the  subject  of  numerous  labours,  both  with  regard 
to  the  means  of  augmenting  and  of  diminishing  its  effe^cts. 

To  the  former  belong  the  numerous  experiments  made, 
especially  in  England,  with  the  blowpipe,  supplied  by  a  mix- 
ture of  oxygen  and  hydrogen  gases.  Mr  Clarke  has  evidently 
beep  more  extensively  engaged  in  these  researches  than  any 
other  person,  as  our  readers  have  perceived  in  the  extracts 
which  we  have  given  from  the  labours  of  this  learned  che- 
mist ;  but  it  is  proper  also  to  give  publicity  to  the  protest  (re- 
clamation) made  to  us  in  favour  of  Mr.  Silliman. 

We  have  already  stated  that  Mr.  Hare,  of  Philadelphia,  first 
conceived  the  idea  of  forming  a  blowpipe  with  explosive  gas  ; 
but,  as  we  have  not  been  conversant  with  the  Memoirs  of  the 
Society  of  Arts  and  Sciences  of  Connecticut,  we  have  not  made 
mention  of  Mr.  Silliman.   . 

The  fact  is,  that  this  chemist.  Professor  at  New-Haven,  pub- 
lished, on  the  7th  of  May, 1 1812,  a  memoir  containing  the  results 
of  experiments  made  upon  a  very  great  number  of  bodies,  until 
that  time  reputed  to  be  Infusible  ;  and,  among  others,  upon 
the  alkaline  earths,  the  aecomposition  of  which  he  effected. 

The  experiments  of  Mr.  Clarke  were  therefore  subsequent ; 
but,  having  been  made  upon  a  still  more  extensive  list  of  sub- 
stances, they  are  scarcely  less  interesting. 

It  results  then,  from  the.  experiments  of  Messrs.  Hare, 
Silliman,  Clarke,  Murray,  and  Ridolfi,  that  there  isreally  no 
substance  which  is  infusible  in  the  degree  of  heat  produced 
by  this  kind  of  blowpipe. 

In  this  new  department  of  physics,  it  is  attempted  not  only 
to  apply  the  blowpipe  to  a  very  great  number  of  bodies,  but 

*  Comixnuiicated  by  a  friend  at  Paris. 

t  See  transactions  of  the  Connecticut  Academy,  and  Brace's  Journal,  Vol.  1. 
p.  199. 
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80  to  modify  the  instrument  or  apparatus  as  to  giye  it  the  high' 
est  degree  of  convenience,  and  especially*  to  obviate  the  dan- 
ger of  explosion."  pp.  ,38  &  39. 

REMARKS. 

As  the  results  produced  by  Mr.  Hare's  Compound  Blow-« 
pipe,  fed  by  oxygen  and  hydrogen  gases,  continue  to  be  men- 
tioned in  Europe,  in  many  of  the  Journals,  without  any  refer- 
ence to  the  results  long  since  obtained  in  this  country,  we  re-  * 
publish  the  following  statement  of  facts,  which  was,  in  sub- 
stance, first  published  in  New- York,  more  than  a  year  since. 
It  should  be  observed  that  Mr.  Tilloch  has  since  published, 
in  the  Philosophical  Magazine  in  London,  the  memoir  which 
contained  the  American  results,  and  there  have  been  som^ 
other  allusions  to  it  in  diflferent  European  Journals,  and  to  / 
Mr.  Hare's  previous  experiments  ;  but  still  this  beautiful  class 
of  results  continue  to  be  attributed  to  others  than  their  ori- 
ginal discoverers. 

Yale  College,  April  7,  1817. 
Various  notices,  more  or  less  complete,  chiefly  copied  from 
English  newspapers,  are  now  going  the  round  of  the  public  printe 
in  this  country,  staling  that  "  a  new  Mnd  of  fire''  has  been 
discovered  in  England,  or,  at  least,  new  and  heretofore  unpa- 
ralleled means  of  exciting  heat,  by  which  the  gems,  and  all  the 
most  refractory  substances  in  nature,  are  immediately  melted, 
and  even  in  various  instances  dissipated  in  vapour,  or  decom- 
posed into  their  elements.  The  first  glance  at  these  state- 
ments, (which,  as  regards  the  eflfects,  I  have  no  doubt  are 
substantially  true,)  was  sufiicient  to  satisfy  me,  that  the  basis 
of  these  discoveries  was  laid  by  an  American  discovery,  made 
by  Mr.  Robert  Hare  of  Philadelphia,  in  1801.  in  December 
(^  that  year,  Mr.  Hare  communicated  to  the  Chemical  Society 
of  Philadelphia  his  discovery  of  a  method  of  burning  oxygen 
and  hydrogen  gases  in  a  united  stream,  so  as  to  produce  a  very 

intense  heat.  .         u-    * 

In  1802,  he  published  a  detailed  memoir  on  the  subject, 
with  an  engraving  of  his  apparatus,  and  he  recited  the  effects 
of  his  instrument ;  some  of  which,  in  the  degree  of  heat  pro- 
duced, surpassed  any  thing  before  known. 
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In  1802,  and  1803, 1  was  occupied  with  him,  in  Phihdelpbia,- 
in  prosecuting  similar  experiments  on  a  more  extended  scale ; 
and  a  communication  on  the  subject  was  inade  to  the  Philoso- 
phical Society  of  Philadelphia.  The  memoir  is  printed  in 
tiieir  transactions ;  and  Mr.  Hare's  original  memoir  was  re- 
printed in  the  Annals  of  Chemistry,  in  Paris,  and  in  the  Phi- 
losophical Magazine,  in  London. 

Mr.  Murray,  in  his  System  of  Chemistry,  has  mentioned  Mr. 
Hare's  results  in  the  fusion  of  several  of  the  earths,  &c.  and 
has  given  him  credit  for  his  discovery. 

In  one  instance,  while  in  Europe,  in  1806,  at  a  public  lec- 
ture, I  saw  some  of  them  exhibited  by  a  celebrated  Professor, 
who  mentioned  Mr.  Hare  as  the  reputed  author  of  the  in-  . 
yention. 

In  December,  1811,  I  instituted  an  extended  course  of 
experiments  with  Mr.  Hare's  blowpipe,  in  which  I  melted 
lime  and  magnesia,  and  a  long  list  of  the  most  refractory 
minerals,  gems,  and  others,  the  greater  part  of  which  had 
never  been  melted  before,  and  I  supposed  that  I  had  decompo- 
sed lime,  barytes,  strontites,  and  magnesia,  evolving  their  metal- 
lic basis,  which  burnt  in  the  air  as  fast  as  produced.  I  com- 
■  municated  a  detailed  account  of  my  experiments  to  the  Con. 
necticut  Academy  of  Arts  and  Sciences,  who  published  it  in 
their  Transactions  for  1812  ;  with  their  leave  it  was  commu- 
nicated to  Dr.  Bruce's  Mineralogical  Journal,  and  it  was 
printed  in  the  4th  number  of  that  work.  Hundreds  of  my 
pupils  can  testify  that  Mr.  Hare's  splendid  experiments,  and 
many  others  performed  with  his  blowpipe,  fed  by  oxygen  and 
hydrogen  gases,  have  been  for  years  past  annually  exhibited, 
in  my  pubUc  courses  of  chemistry  in  Yale  College,  and  that 
the  fusion  and  volatilization  of  platina,  and  the  combustion  of 
that  metal,  and  o£  gold  and  silver,  and  of  many  other  metals  ; 
that  the  fusion  of  the  earths,  of  rock  crystal,  of  gun  flint,  of 
the  corundum  gems,  and  many  other,  very  refractory  sub- 
stances ;  and  the  production  of  light  beyond  the  brightness  of 
the  sun,  have  been  familiar  experiments  in  my  laboratory. 
I  have  uniformly  given  Mr.  Hare  the  full  credit  of  the  inven- 
tion, although  my  researches,  with  his  instrument,  had  been 
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pushed  &rther  tban  bis  awn,  and  a  i^ood  many  pew  results 
added. 

It  is  therefore  with  do  small  surprise  that,  iu  the  Annales 
de  Chimie  et  de  Physique,  for  September,  I8I69  1  found  a 
translatioQ  of  a  Tery  elaborate  memoir,  from  a  Scientific 
Journal,  published  at  the  Royal  Institution,  in  London^  in 
which  a  full  account  is  gi^en  of  a  very  interesting  series  of 
experiments,  performed  by  means  of  Mr.  Hares  instrument ; 
or  rather  one  somewhat  differently  arranged,  but  depending 
on  the  same  principle.  Mr.  Hare's  iuTention  is  slightly  men* 
tioned  in  a  note,  but  no  mention  is  made  of  his  experiments,  or 
of  mine. 

On  a  comparison  of  the  memoir  in  question  with  Mr.  Hare's, 
and  with  my  own,  I  find  that  very  many  of  the  results  areideu'* 
tical,  and  all  the  new  ones  are  derived  directly  from  Mr.  Hare's 
invention,  with  the  following  differen*ces.«— In  Mr.  Hare's,  the 
two  gases  were  in  distinct  reservoirs,  to  prevent  explosion ; 
they  were  propelled  by  the  pressure  of  a  column  of  water, 
and  were  made  to  mingle,  just  before  their  exit,  at  a  common 
orifice.  In  the  English  apparatus,  the  gases  are  both  in  one. 
reservoir,  and  they  are  propelled  by  their  own  elasticity, 
after  condensation,  by  a  syringe. 

Professor  Clarke,  of  Cambridge  University,  the  celebrated 
traveller,  is  the  author  of  the  memoir  in  question ;  and  we 
must  presume  that  he  was  ignorant  of  what  had  been  done  bj 
Mr.  Hare  and  myself,  or  he  would  candidly  hare  adverted  to 
the  facts. 

It  is  proper  that  the  public  should  know  that  Mr*  Hare  was 
the  author  of  the  invention,  by  means  of  which,  in  Europe, 
they  are  now  performing  the  most  brilliant  and  beautiful 
experiments  ;  and  that  there  are  very  few  of  these  results 
hitherto  obtained  there,  by  the  use  of  it,  (and  the  publicatioQ 
of  which  has  there  excited  great  interest,)  which  were  not, 
several  years  ago,  anticipated  here,  either  by  Mr.  Hare  or 
by  myself. 

As  I  have  cited  only  printed  documents,  or  the  testimony 
of  Uving  witnesses,  I  trust  the  public  will  not  consider  this 
communication  as  indelicate,  or  arrogant,  but  simply  a  mat- 
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telr  of  jostice  to  the  interests  of  AoiisHeaD  Bcienee,  and  parti- 
eidarly  to  Mr.  Hmre. 

BENJAMIN  SUXIMAN, 

Pr^tnor  of  Chemistry  and  MmBtalogy  in  Yale  College, 


Akt.  XXV.     The  fforthwest  Passage,  the  JVorth  Pole^ 
and  the  Greenland  Ice. 

J  N  looking  orer  the  for(Bign  jouimals,  we  find  no  articles,  of 
intelligence  so  interesting  as  those  which  respect  the  three 
subjects  mentioned  abore.  Indeed,  as  they  have  fonnd  their 
Way  into  most  of  our  newspapers,  it  is  now  generally  known 
in  this  country,  that,  in  consequence  of  the  reported  breaking 
up  of  tbe  Greenland  ice,  an  expedition  has  already  fefl  Eng- 
land, in  two  divisions,  the  one  for  the  purpose  of  exploring  a 
northwest  passage  to  Asia,  around  the  North  American  conti- 
nent, by  the  way  of  Davis'*  Straits ;  the  other,  for  effecting  the 
same  object  bypassing  aoer  the  north  pole. 

If  Hora<!e  thought  Uiat  man  almost  impiously  daring  who  first 
adventured  upon  tbe  open  sea,  what  shall  we  say  of  the  hardi- 
hood of  the  attempt  to  visit  the  pole  ? — ^the  pole,  which  it  is 
impossibte  to  contemplate  without  awe — which,  in  all  proba- 
bility, has  never  been  visited  by  any  living  being — where  the 
dreary  solitude  has  never  been  broken  by  human  voice — where 
ftie  sound  of  war  has  never  been  heard,  and  darkness  and  cold 
exert  an  almost  undisputed  dominion !  What  must  be  the  emo- 
tions of  that  man  who  first  stands  upon  the  point  of  the  earth's 
axis !  Who,  no  longer  partaking  Of  the  revolution,  in  circles 
of  latitude,  slowly  revolves  on  the  axis  of  his  own  body,  once 
in  twenty-four  hours — to  whom  the  sun  does  not  rise  or  set, 
but,  moving  in  a  course  very  oblique  to  the  horizon,  makes 
scarcely  a  perceptible  progress  in  twenty-four  hours,  and  at 
the  end  of  three  months,  when  he  has  attained  his  noon,  is  only 
23*  28',  on  the  arc  of  a  vertical  circle,  above  the  horizon — to 
whom  longitude  is  extinct,  and  who  can  move  in  no  possible 
direction  bat  south — to  whom  the  stars  are  a  blank,  and  to 
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whom  the  polar  star,  could  he  see  it,  woald*  appear  in  the  zenith. 
Such  are  some  of  the  most  ohvious  results  of  a  position  on  the 
pole.  The  man  who  first  establishes  himself  on  this  sublime 
point,  will  haye  more  reason  for  self-congratulation  than  he 
who  led  the  Persian  myriads  into  Greece,  or  he  who  pushed 
the  Macedonians  to  the  Indus. 

On  these  interesting  subjects,  we  beg  leave  to  refer  our 
readers  to  a  very  able  treatise  in  the  Quarterly  Review  for 
February,  1818,  where  all  the  topics  at  the  head  of  this  article 
are  discussed  with  much  learning  and  ability.— >We  extract  the 
following  passage :  .^ 

**  If  an  open  navigation  should  be  discovered  across  the 
polar  basin,  the  passage  over  the  pole  or  close,  to  it,  will  be 
one  of  the  most  interesting  events  to  science  that  has  ever 
occurred.  It  will  be  the  first  time  that  the  problem  was  prac- 
tically solved  with  which  the  learners  of  geography  are  some- 
times puzzled — that  of  going  the  shortest  way  between  two 
places  lying  east  and  west,  by  taking  a  direction  of  north  and 
south.  The  passage  of  the  pole  will  require  the  undivided 
attention  of  the  navigator.  On  approaching  this  point,  from 
which  the  northern  coasts  of  Europe,  Asia,  and  America,  and 
every  part  oftbem,  will  bearsott^  of  him,  nothing  can  possibly 
assist  him  in  determining  his  course,  and  keeping  on  the  right 
meridian  of  his  destined  place,  but  a  correct  knowledge  of  the 
time;  and  yet  no  means  of  ascertaining  that  time  will  be 
afforded  him.  The  only  time  he  can  have,  with  any  degree 
of  certainty,  as  long  as  he  remains  on  or  near  the  pole,  must 
be  that  of  Greenwich,  and  this  he  can  know  only  from  good 
chronometers ;  for,  from  the  general  hazy  state  of  the  atmos- 
phere, and  particularly  about  the  horizon,  and  the  sameness 
in  the  altitude  of  the  sun  at  every  hour  in  the  four-and-twenty, 
he  must  not  expect  to  obtain  an  approximation  even  of  the 
apparent  time,  by  observation,  and  he  will  have  no  stars  to 
assist  him.  All  his  ideas  respecting  the  heavens  and  the  reck- 
onings of  his  time  will  be  reversed,  and  the  change  not  gradual, 
as  in  proceeding  from  the  east  to  the  west,  or  the  contrary, 
but  instantaneous.      The  magnetic  needle  will  point  to  its 
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unknown  magnetic  pole,  or  fly  around  from  the  point  of  the 
bowl  in  which  it  is  suspended,  and  that  which  indicated  north 
will  now  be  south ;  the  east  will  become  the  west,  and  the 
hour  of  noon  will  be  ihat  of  midnight. 

**  These  curioas  circumstances  will  probably  be  considered 
to  mark  the  passage  by  the  pole,  as  the  most  interesting  of  the 
two,  while  it  will  perhaps  be  found  eqaally  easy.  We  have, 
indeed,  very  little  doubt,  that  if  the  polar  basin  should  prove 
to  be  free  fro  A  land  about  the  pole,  it  will  also  be  free  of  ice. 
A  sea  of  more  than  two  thousand  miles  in  diameter,  of  unfa- 
thomable depth,  (which  is  the  case  between  Greenland  and 
Spitzbergen,)  and  in  constant  motion,  is  not  likely  to  be  frozen 
over  at  any  time.  But  if  all  endeavoui^s  to  discover  a  passage 
to  the  Pacific  by  either  route  should  prove  unavailing,  it  will 
still  be  satisfactory  to  have  removed  every  doubt  on  this  sub- 
ject by  ascertaining  the  fact.  In  making  the  attempt,  many 
objects  ijiteresting  and  important  to  science  will  present  them- 
selves to  the  observation  of  those  who  are  engaged  in  the  two 
expeditious.  That  which  proceeds  up  Davis's  Straits,  will 
bave  an  opportunity  of  adjusting  the  geography  of  the  north- 
east coast  of  America,  and  the  west  coast  of  Greenland  ;  and 
of  ascertaining  whether  the  latter  be  not  an  island  or  an  archi- 
pelago of  islands  ;  and  much  curious  information  may  be  ex- 
pected from  both. 

*«  They  will  ascertain,  what  k  as  yet  but  very  imperfectly 
known,  the  depth,  the  temperature,  the  saltness,  and  the  spe- 
cific gravity  of  the  sea-water  in  those  high  latitudes — the  velo- 
city of  the  currents,  the  state  of  atmospherical  electricity  in 
the  arctic  regions,  and  its  connexion,  at  which  we  have  glanced, 
with  the  Inclination,  declination,  and  intensity  of  force  of  the 
magnetic  needle  ;  on  which  subject  alone,  a  coUectipn  of  facts 
towards  the  upper  part  of  Davis's  Straits  would  be  worth  a 
Toyage  of  discov,ery.  It  has,  indeed,  been  long  suspected  that 
one  of  the  magnetic  poles  will  be  found  in  this  neighbourhood, 
as  in  no  part  of  the  world  have  such  extraordinary  phenomena 
been  observed,  or  such  irregularities  in  the  vib/ation  and  the 
variation  of  the  needle. 
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*^  A  compariflon  of  the  magnetie  influeDce  near  tlie  pole^ 
with  what  it  has  heen  obsenred  to  be  od  the  equator,  nu^fat 
lead  to  important  ret ults ;  and  the  swinging  of  a  pendnlnm  at 
near  the  pole  as  can  be  approached,  to  coimpare  with  the  oscil- 
lations obsenred  in  the  Shetland  Islands,  and  in  the  soathem 
hemisphere,  would  be  a  great  point  gained  for  science." 

We  have  no  room  in  this  Number  to  consider  the  probabilitj 
of  success  in  this  attempt,  nor  the  question,  whether  the  break- 
ing up  of  the  Greenland  ice,  and  its  passage  to,  and  dissolution 
in,  the  south,  haye  been  attended  with' a  chilling  influence  on 
the  continents.  That  such  a  chilling  effect  might  be  exten- 
siTolj  exerted,  is  certainly  credible.  Approaching  some  of 
the  ice  beigs,  in  April,  1805,  on  the  shoals  of  Newfoundland, 
we  were  rendered  very  sensible  of  the  vicinity  of  such  dan* 
gerous  neighbours,  by  the  great  chill  in  the  air,  long  before 
they  wiere  visible  ;  and  when  we  had  passed  them,  the  weather 
again  grew  milder. 

Perhaps  it  militates  against  the  probability  of  finding  the 
northern  polar  basin  free  of  ice,  that  Captain  Cook,  in  his 
appfoximation  to  the  southern  pole,  in  January,  1773,  when  in 
latitude  6l^  15'  south,  *' could  proceed  no  farther;  the  ice 
being  entirely  closed  to  the  sooth,  in  the  whole  extent  from 
east  to  west-southwest,  without  the  least  appearance  of  any 
opening."  The  advanced  season  of  the  year  did  not,  however; 
permit  Captain  Cook  to  ascertain  whether  he  could  coast 
around  this  ice — ^whether  it  was  ultimately  attached  to  land,  or 
was  a  part  of  a  vast  field  extending  to  the  south  pole.  This  last 
is  however  highly  improbable,  because  being  found  about  23^ 
from  the  pole,  it  is  hardly  credible  that  it  would  occupy  so 
extensive  a  region  as  to  embrace  the  pole,  and,  perhaps  extend 
as  much  farther  beyond  ;  especially  as  in  similar  latitudes  in 
the  opposite  hemisphere,  navigation  is  comparatively  free,  and 
has  been  pushed  even  to  more  than  80^  of  north  latitude. 

The  scientific,  as  well  as  the  commercial  world,  will  wait 
with  no  small  impatience  for  the  termination  of  the  two  grand 
arctic  expeditions,  which  are  among  the  most  original  and 
daring,  and  may  be  among  the  most  interesting  and  momentous 
hitherto  undertaken  by  man. 
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MINERALOGY  AND  GEOLOGY. 


Art.  I.  Remarks  on  the  Geology  and  Mineralogy  of  a 
Section  of  Massachusetts  on  Connecticut  River ^  mth  a 
Part  of  JVeiO' Hampshire  and  f^ermont;  by  Edwabo 
Hitchcock,  A.M.  Principal  of  Deerjidd  Accukmy. 

A  HE  geology  of  this  tract,  from  a  few  miles  south  rf  North- 
ampton in  Massachusettji,  to  the  north  boundary  of  Brattle- 
borough  in  Vermont,  and  of  Chesterfield  in  New-Hampshire, 
is  shown  on  the  subjoined  map.  The  prknitire  formation, 
except  the  argillit^,  is  coloured  vermilion ;  the  secondary, 
blue  ;  and  the  allurial,  gamboge  yellow,  according  to  Cleave- 
land.  The  alluvial  part  is  elevated  above  the  bed  of  Connec- 
ticut rivei'  from  10  to  100  feet,  and,  in  most  places,  reposes 
on  red  sandstone.  .  The  soil  in  the  northern  part  is  generally 
argillaceous ;  but  in  the  southern  more  siliceous.  The  se- 
condary formation  consists  chiefly  of  detached  eminences  that 
rise  abruptly  from  the  plain,  and  are  composed  of  red  sand- 
stone and  puddingstone  alternating,  except  the  elevations  A 
and  B,  (Holyoke  and  Tom)  and  a  part  of  the  range  CD,  pass- 
ing througt^  Deerfield  and  Greenfield,  which  are  greenstone. 
The  part  coloured  rose-red  consists  of  argillite,  sometiifies 
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alternating  with  mica  vlate,  siliceous  slate,  or  chlorite  slate. 
It  is  thus  coloured  to  show  the  extent  of  the  argillite,  and  not 
from  a  belief  that  this  rock  is  of  the  transition  class  ;  for  in 
this  region  the  argiDite  is  undoubtedly  primitive.  Some  quar* 
lies  of  this  rock  have  been  opened  in  Massachusetts ;  and  in 
Vermont  are  extensively  wrought.  I  have  not  learnt  how  far 
the  aigillite  extends  northward  in  Vermont  and  New-Hamp- 
shire. Its  strata  are  almost  perpendicular,  inclining  a  few  de* 
grees  to  the  west. 

The  prin^^ve  region  on  the  west  side  of  Connecticut  river, 
included  by  the  map,  is  made  up  of  mica  slate,  as  a  prevailing 
rock,  particularly  in  the  nortiiem  part  Hornblende  slate  ^ 
sometimes  alternates  with  this,  and  sienite  appears  in  various 
places,  though  its  strata  are  generally  thin.  Limestone  also 
occurs  in  Deerfield,  Conway,  Colrain,  &c.  of  a  dull  brown 
colour.  It  contains  so  large  a  proportion  of  silex  that  it  is 
often  but  little  removed  from  granular  quartz.  Lime  for 
building  has  sometimes  been  obtained  from  it.  A  range  of 
granite,  containing  veins  of  lead  ore,  appears  at  Southampton, 
and  proceeds  to  Hatfield.  North  of  this,  the  other  rocks 
cover  it,  and  it  does  not  again  rise  within  the  limits  of  the  map. 

Sienite  is  the  prevailing  rock  on  the  east  side  of  Connecti- 
cut riv6r  in  the  primitive  region,  more  particularly  in  the 
southern  part,  in  some  places  a  narrow  stratum  of  odica  slate 
lies  next  to  the  conglomerate  of  the  secondary  formation,  and  a 
low  range  of  graphic  and  common  granite  has  been  observed 
in  Amherst  and  Leverett,  lying  next  to  the  mica  slate.  Other 
veins  of  graoice  ako  traverse  the  sienite ;  and  gneiss  occurs  in 
many  places.  The  proportion  of  hornblende  in  the  sienite 
is  generally  small,  and  mica  is  often  present  in  considerable 
proportion.  Porphyritic  sienite  is  common  in  this  quarter,  and 
steatite  occurs  in  its  eastern  part. 

Host  of  the  {Himttive  J^on  on  the  map  is  broken  and 
nonntainons,  being  made  up  of  parallel  ridges  and  detached 
^tmnences.  The  strata  run  neariy  north  and  south,  and  dip 
to  the  east  at  angles  between  20^  and  60^.  It  would  be  easy 
to  extend  the  map  on  the  west  to  the  top  of  Hoosack  mountain, 
i  the  country  is  all  pnmittve ;  and  en  Uie  east  the  prknt- 
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iir^  edtttinues,  with  a  few  etc^ptiotis,  to  tlie  ocean.  The  map 
might  also  be  ettended  to  the  boutidaty  of  Connecticut,  by 
ptolonging  the  primitive  ratiges  with  some  divergency,  and 
colouring  the  intermediate  space  secondary,  except  a  narrow 
tract  on  the  east  side  of 'Connecticut  river,  which  is  alluvial. 
I'hese  extensions  were  not  thought  necessary. 

In'  the  town  of  Gill,  at  £,  there  is  a  cataract  in  Connecticut 
ifiver,  from  30  to  40  feet  in  height ;  md  it  is  believed  that  the 
allavial  region,  and  part  of  Che  secondary  shown  qn  the  map 
from  this  fUl  to  the  place  where  the  river  passes  between 
mount  Holyoke  and  Tom,  tras  formerly  the  bed  of  a  lake  : 
ibr  the  logs  are  still  found  undecayed  in  many  places,  from 
10  to  20  feet  below  the  surface ;  the  river  has  evidently  worn 
a  passage  between  Holyoke  and  Tom :  many  of  the  hills  ofl 
the  northern  part,  and  the  sandstone  on  the  plain,  bear  the 
marks  of  having  been  washed  by  water,  and  the  channels  of 
two  rivers  are.  still  visible  in  Deerfield,  the  one  30,  and  th^ 
other  100  feet  above  the  present  bed  of  Cotonecticut  river. 
Between  mount  Tom  and  the  mountains  west,  there  is  4 
secondary  plain  of  sufficient  height  to  throw  back  the  wate^ 
over  the  supposed  bed  of  the  lake,  before  a  passage  was  worij 
between  Holyoke  and  Tom.  South  of  these  hills  commences 
another  alluvial  and  secondary  tract,  extending  on  both  sides 
of  the  river  to  Haddam,  it  Connecticut,  where  the  river  passed 
between  mountains,  and  perhaps  this  region  a)so  was  the  bed 
of  a  lake. 

The  plain  on  which  the  village  of  Deerfield  stands,  with  the 
adjoining  meadows,  is  sunk  50  or  60  feet  below  the  general 
alluvial  tract,  and  was  undoubtedly  the  bed  of  a  pond,  or  small 
lake,  that  remained  after  the  larger  one  of  which  we  havd 
spoken  had  subsided.  When  this  larger  lake  decreased,  Deer* 
field  river  was  cut  off  from  a  communication  with  the  Connec- 
ticut by  the  mountain  CD,  and  the  plain  extending  westward 
from  tiiis  mountain.  There  is  a  tradition,  derived  from  thf 
aboriginals  of  Deer^eld,  that  the  passage  iu  which  Deerfield 
river  now  runs  through  the  mountain  QD|  Ws^  be^n  by  % 
BquaW  with  ja  clam-shell, 
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On  the  margin  of  these  meadows,  at  considerable  ^levation^ 
numerous  small  conical  excavations  appear.  On  digging  below 
th^  surface,  stones  are  found  calcined  by  fire.  These  are 
probably  the  spots  where  Indian  wigwams  formerly  stood.  . 
Many  vestiges  of  the  aboriginals  are  frequently  found  in 
Deesfield,  such  as  beads,  stone  pots,  mortars,  pipes,  axes,  and 
the  barbs  of  arrows  and  pikes.  Near  the  village  they  had  a 
burial-ground,  where  many  skeletons  have  been  uncovered. 
A  roll  of  human  hair  was  lately  found  here,  by  Mr.  J.  C.  Hoyt 
of  Deerfield,  three-fourths  of  an  inch  in  diameter,  and  three 
inches  long,  closely  tied  by  a  string  made  of  the  hide  of  some 
animal,  which  string  was  encircled  by  brass  or  copper  clasps 
greatly  oxidized  ;  but  the  hair  and  string  were  in  a  good  state 
of  preservation,  though  they  must  have  lain  there  more  than 
a  century.  In  the  meadows,  logs,  leaves,  butternuts,  and  wal- 
nuts are  found  undecayed,  15  feet  below  the  surface ;  and 
stumps  of  trees  have  been  observed  at  that  depth  standing  yet 
firmly  where  they  once  grew.  In  the  same  meadows,  a  few 
years  since,  several  toads  were  dug  up  from  15  feet  below  Ihe 
surface,  aud  three  feet  in  gravel.  They  soon  recovered  from 
a  torpid  state,  and  hopped  away. 

The  small  range  of  hills  beginning  at  the  south  line  of  Deer- 
field,  and  terminating  in  Gill,  deserves  description.  At  its 
conmiencement  on  the  south,  a  conical  hill,  called  Sugar  Loaf, 
of  red  conglomerate,  rises  abruptly  from  the  plain  500  feet. 
The  appearance  of  this  hill,  as  you  come  from  the  south,  is 
picturesque,  and  it  is  an  interesting  feature  of  the  country. 
The  range  becomes  higher  for  three  miles,  where,  at  its 
greatest  elevation,  it  is  730  feet  above  the  bed  of  Deerfield 
river.  The  west  side  of  the  mountain  is  precipitous,  and  in 
some  .places  naked.     The  ascent  on  the  other  side  is  gentle. 

Both  sides  of  this  hill  are  sandstone  and  puddingstone,  fre- 
quently  alternating :  though  these  are  most  extensive  on  the 
west  side,  and  as  we  rise  the  puddingstone  predominates.  The 
strata  dip  to  the  east  about  10  degrees.  Near  the  centre  of 
this  range  is  a  ridge  of  greenstone,  with  a  mural  face  on  the 
west,  and  amorphous  masses  lying  at  the  base,  halfway  up  to 
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its  snminit.  This  ridge  does  not  rise  so  high  as  the  pudding- 
stone  on  the  west  of  it,  as  may  be  seen  in  the  view  of  strata 
with  the  map.  It  comniences  on  the  west  bank  of  Connecticcrt 
river,  about  a  mile  north  of  the  hill  C,  and  increases  in  eleva- 
tion nearly  to  the  spot  where  it  disappears  At  the  fall  of  the 
river  in  Gill.  TWs  rock  does  not  appear  to  rest  on  saindstone, 
hut  to  descend  through  it,  where  there  is  an  opportunii|r  for 
observation.  De'erfeld  river  has' worn  a  passage  through  the 
sandstone  and  greenstone  150  feet  deep,  and  the  greenstone 
passes  under  its  bed,  and  the  sandstone,  at  a  few  rods  distant 
ties  on  each  side  of  the  greenstone.  A  similar  fact  has  been 
noticed  at  the  fell  in  Connecticut  river»  in  Gill.  Yet  I  have 
coloured  this  greenstone  secondary  on  the  map  ;  for  it  is  cer- 
'  tain  that  Mount  Tom  rests  on  sandstone,  and  it.  is  stated  by 
Professor  Silhman,  that  the  same  rock  does  in  Connecticut. 
Could  we  penetrate  deeper  below  the  surface,  it  is  probable 
Uie  same  would  be  found^o  be  the  case  with  this  greenstone. 

As  stated  above,  this  rock  disappears  near  the  cataract  in 
Gill,  and  it  is  succeeded  by'  puddingstone.  But  four  iniles 
ferther  north,  it  again  emei^es  in  Bemardstone,  though  it 
rises  but  little  above  the  surface.  Here  its  character  is 
changed.  The  hornblende  is  more  crystalline,  and  the  rock 
becomes  decidedly  primitive,  as  you  approach  a  mountain  of 
argillite  and  mica  slate,  into  which  it  passes,  and  no  greenstone 
has  been  observed  north  of  this.  It  terminates  not  far  from 
the  line  of  Vermont.  The  red  sandstone  and  conglomerate 
also  terminate  on  the  opposite  side  of  the  river  in  Northfield. 

The  greenstone  in  the  above  described  range,  is  of  a  finer 
texture  than  the  same  rock  in  Connecticut ;  and  the  feldspar, 
in  some  specimens,  is  scarcely  discernible  with  a  microscope. 
Indeed,  in  many  instances,  the  eye  would  decide  the  rock  to 
be  basalt.  Much  of  it  is  fissile,  the  laminsB  varying  from  half 
an  inch  to  a  foot  in  thickness.  This  is  most  perceptible  among 
the  loose  masses  ;  but  it  exists  also  in  that  in  place.  Whether 
this  circumstance  be  accidental,  I  will  not  attempt  to  decide. 

A  large  proportion  of  the  greenstone  of  our  vicinity  consti- 
tutes the  base  of  amygdaloid.  The  imbedded  substances  are 
calcareous  spar,  quartz,  chalcedony,  analcime,  prehnite,  to 
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as  f?in  be  mote  parCiciilarly  nentioiied  h^renfter.  GloboUi^ 
^ncretioiifl  of  greewtono  are  comipoa  in  thin  amygdali^dt 
iieyera}  iiichea  m  duimeteri  and  of  greater  specific  grevi^  than 
the  other  parts  of  tiie  reck.  A  gre«t  aomber  of  cQlmniis  oc^np 
in  the  same  range,  haTing  from  three  to  six  aides,  So^ae  of 
them  are  quite  regular,  and  are  well  articulated,  exhihitii^  at 
their  joints  considerable  t»>nc;mties  apd  coQYexities.  Th^ 
ere  from  one  to  thirty  feet  long»  and*  in  their  natural  positioQi 
incline  a  few  degrees  to  the  east,  as  m^jr  be  seen  in  the  viei^ 
ef  strata  with  the  mapi  A  few  have  been  noticed  that  make 
lateral  curves.  One  of  these  hexagonal  cotumn^  leeasqree  9t 
6ne  eod  as  follows  s-^Diagonak,  27, 99,  aod  9d^  inches )  %idect 
16i,  13^,  m,  17,  Uf,  and  16|  inches.  The  Gonvexi^  ef 
this  column  is  a  little  more  than  au  inch*  The  beat  instan<^et 
pf  these  priflvus  occur  one  mile  east  from  the  viUage  of  Deer^ 
field. 

Masses  bf  g^^eoatene  are  found  «(  considerable  distance 
from  the  raqge,  amoi^g  the  puddingatoqe.  One  has  been 
tioticed  weighing  many  tons,  a  hundred  rods  from  the  range  0^* 
greenstone,  and  09  ipu^h  higher  grovnd.  $ome  of  tbe#<s 
acattered  fragments  contain  chalcedooy.  A  speciinen  of  pe^ 
trosiliceouB  porphyry  has  been  found  amoug  the  same  pud^ 
dingstoue,  a|id  also  a  mass  of  singular^  though  not  well  definedi 
aoiygdaloid,  whose  base  is  similar  to  wacke,  and  imbedded 
substances  are  calcareous  spar,  chlorite,  and  p'een  earth. 

The  elevation  in  the  north  part  of  Sunderland,  called  Toby^i 
from  300  to  900  feet  high,  is  chiefly  conglomerate,  redt  broWQ^ 
or  greenish,  which,  in  soiile  parts,  alternates  with  chlorite 
slate,  secondary  argillite,  and  a  sandstone  that  seems  to  be 
passing  into  gray  wacke  slate.  Some,  of  the  imbedded  masscn 
in  this  puddingstone  are  quite  large,  its  cement  is  frequently 
ealcareous,  its  aspect  is  singular,  and  it  is  very  different  from 
the  puddingstone  before  described,  on  tj^e  opposite  side  of  the 
river.  At  the  foot  of  this  mountain,  in  the  bottom  of  Qon^ 
necticut  river,  distiuct  impressions  of  fifh  are  found  on  a 
lu^histose  rock,  like  the  one  above  meutioned  as  passing  into 
ip'ay  wacke  slate.  Thu  same  species  of  slate  occurs  in  seve^^ 
t^  other  pl^e9  at  the  bottom  of  Coimecticut  fiver,  as  at  the 
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^  All  in  631.    In  this  lait  place  bitiminoiis  shde  hu  beett 

noticed. 

i  In  Mount  Toby»  in  Sanderiand,  is  n  cave  nearly  150  feet 

above  the  bed  of  Gonnecticqt  river.  It  opens  to  the  north 
and  west,  fimniog  a  quarter  of  a  circle,  is  130  feet  in  extent,, 
00  feet  deep,  and  from  3  to  20  wide.  A  little  to  the  south  of 
it,  is  a  fissore  in  the  puddingstone,  formed  by  a  separation  of 
the  rock,  ten  feet  wide,  and  as  deep  as  the  cave.  So  perfect 
is  this  division,  that  it  appears  as  if  doven  down  by  the  sword 
of  some  Titan.  Perhaps  this  cave  and  fissure  were  fonfied 
by  the  wadiing  of  the  waters  of  the  lake  we  have  mentioned 

^  on  the  sandstone  and  con|^merate    beneath  $  thus  caoaiqg 

the  superincumbent  rock  to  ML  and  separate.  There  is  no 
(qppearance  of  any  other  convulsion.  Imperfect,  cakareous 
stalactites  are  feund  in  this  cave. 

The  falls  in  Connecticut  river,  at  £,  are  not  unworthy  of 
notice.  The  river  here  is  about  40  rods  wide,  tmd  the  height 
of  the  main  cataract,  raised  considerably  by  an  artificial  d«ai» 
is  30  feet.  The  fell  continues  two  miles.  CHt  the  north  bank 
you  view  the  cataract  from  elevated  ground,  and  can  see 
the  river  neaily  a  mile  above  imd  below—- above,  perfectly 
sflMMth  and  cidm,  below,  formi^  a  quarter  of  a  circle,  and 
tumbling  among  the  brok^  rocks.  On  the  opposite  side  of 
the  river  are  a  few  buildrngs,  the  commencemeat  of  a  cand, 
and,  behind  these,  moderately  devated  hills,  covered  with 
woods«  Two  rocky  islands  near  the  middle  of  the  descending 
i^et,  auif  another  thirty  rods  below,  add  much  to  the  bea«i^  " 
of  the  view.  Looking  from  the  southeast  shore,  you  have  a 
partial  prospect  of  Uie  falls,  and  a  view  of  an  vi^hithealre  of 
greenstone  IhUs,  Uurough  which  a  small  river  empties.  The 
pleasure  derived  Smm  the  view  proceeds  more  from  its  wild- 
ness  dum  its  sidiliauty. 

The  position  of  the  hills,  boundaries,  and  rivers,  on  the 
accompanying  map,  may  not,  in  all  cases,  be  precisely  correct. 
The  general  outlines  were  edarged  by  a  pent^raph  from 
Carleton's  map  of  Massachusetts,  and  the  intermediate  objects 
were  placed  chiefly  by  the  eye  ^  theb  relative  sitaatioas  being 
determined  by  travelling  over  the  ground,  and  viewing  them 
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from  different  eleyations.  The  boundaries  of  the  several 
formations  haje  not  been  so  carefully  noticed  near  the  angles 
of  die  map  as  in  the  central  parts.  Of  their  correctness  gene- 
rally, however,  I  am  confident  The  latitude  and  longitude 
of  Deerfield,  from  which  those  on  the  map  were  marked, 
were  obtained  by  taking  a  mean  of  the  observations  given  by 
Gen.  £.  Hoyt,  in  the  Transactions  of  the  American  Academy 
of  Arts  and  Sciences,  and  of  twelve  lunar  observations  since 
made.*  The  result  is,  Lat.  42^  32'  32".  Long.  72^  39'  from 
Greenwich. 

With  the  map  is  given  a  view  of  the  strata  of  rocks  from 
Hoosack  mountain  to  eleven  miles  east  of  Connecticut  river, 
on  a  line  nearly  east  and  west,  passing  through  Deerfield. 
The  horizontal  distances  are  laid  down  from  a  scale  :  *he  ele- 
vations are  assumed.  The  principal  rocks  only  are  coloured  ; 
for  it  is  very  difficult  to  determine  the  breadth  of  many,  since 
they  frequently  alternate  with  one  another.  I  have  not  ex- 
amined the  country  on  the  east  side  of  Connecticut  river  with 
sufficient  care  to  be  able  to  extend  the  section  on  that  side 
more  than  a  few  miles. 

It  may  not  be  amiss  to  mention,  that  Mount  Holyoke,  so 
much  celebrated  for  the  delightful  view  from  its  top,  has  been 
found,  with  a  sextant,  to  be  830  feet  above  Connecticut  river. 
Its  height  has  been  frequently  overrated. 

The  mineralogy  of  this  section  of  the  country  has  been  but 
imperfectly  explored.  I  shall  mention  those  minerals  only  of 
which  I  have  obtained  specimens,  and  whose  locafities  have^ 
not  been  noticed  by  mineralogists. 

Quartz — several  varieties. 

1.  Rock  Crystal — abundant.    Some  good  specimens  are  found 

in  Conway,  on  feldspar,  with  the  usual  hexagonal,  pris- 
matic crystals,  and  these  crystals  cross  each  other  in 
all  directions. 

2.  Irised  Quartz — ^found  in  Leyden. 

3.  Granular  Quartz — ^in  Deerfield. 

4.  Radiated  Quartz — ^in  Whately  and  Shelburne. 

5.  Blue  Quartz — ^in  rolled  masses  on  the  baoks  of  Deerfield 
.  river. 
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'6.  Chreasy  Quartz — -in  same  place.  ■ 

7.  P^emdomorphow  Qtwrte— in  greenstODe,  Deerfield. 

8.  Lamellar  Quartz — ^in  same  place.     The  laminae  some- 

times penetrate  crystals  of  common  quartz. 

9.  Tubular,  or  Pectinated  Quartz — ^in  same  place. 

10.  Quartz  Geodes — in  same  place. 

Prase^^in  the  north  part  of  Sunderland.  (Not  good  speci- 
mens.) 

^meikyst'^n.  Greenstone,  Deerfield :  the  colour  is  not 
deep,  but  delicate. 

Chalcedony — in  same    place*— considerably   abundant,   but 

-  generally  in  small  masses. 

Cameltan — in  same  place,  not  plenty.  The  chsdcedony,  in 
some  spefcimens,  seems  to  be  passing  into  cacholong,  and 
the  carnelian  into  sardonyx. 

^gate^-^  same  place.  It  is  made  up  of  chalcedony,  carne- 
lian, and  quartz.  They  are  generally  small,  but  some 
are  elegant. 

Jasper,  red,  and  yellow — found  in  rolled  masses  on  the  banks 
of  Deerfi^d  river  and  in  Leyden.  Some  has  been  found 
imperfectly  striped.  It  occurs  frequently  as  it  was  formed 
by  the  aboriginals  into  barbs  for  pikes  and  arrows. 

Petrosilex^— on  the  banks  of  Deerfield  river— not  good  speci- 
mens. 

Fddspar — the  red  variety  occurs  in  puddingstone,  Deer- 
field.  It  is  not  necessary  to  mention  any  other  locality  of 
a  mineral  so  common. 

HombUnde-^Yevy  abundant — ^mostly  black  in  this  vicinity. 

Mica — ^this  is  very  abundant  on  the  east  side  of  Connecticut 
river.    Some  crystals  of  it  have  been  found  in  Amherst. 

Talc — ^in  Shutesbury. 

Steatite.  The  localities  of  this  are  seen  on  the  section. 
The  aboriginals  formed  many  articles  from  this  mineral, 
as  pots,  pipes,  &c. 

Chlorite — ^in  Shutesbury  :  also  in  amygdaloid,  Deer£eld. 
In  Deerfield  academy  there  are  some  Indian  pipes  of  this 
mineral,  well  wrought. 

Chreen  Earth — ^in  small  quantities,  in  amygdaloid,  Deerfield. 
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Schorl — the  black  yariety  occurs  in  Pelham,  Shiite«lniirjr» 
and  Orange,  Mass.,  and  in  Brattleboroogh,  Vemont. 

EpidoU^^n  Deerfield,  Shutesbury,  Lejrden,  and  FeUum, 
and  in  Athol,  Worcester  county.     The  specimena  poor. 

TremoliU'^n  the  west  part  of  Leyden,  near  Green  river. 
The  rock  in  this  region  is  chiefly  mica  slate,  and  the 
quantity  of  tremolite  is  very  great.  Tons  of  it  Bii|^t  be 
easily  collected. 

Cyontte,  or  Sappare^ik  Deerfield,  in  mica  slate ;  disco* 
vered  by  Dr.  S.  W.  Williams. 

ActynoUte-^nxre,  found  in  Shutesbury. 

Serpentine — found  inLeyden  in  rolled  masses.  Some  of  the 
specimens  admit  a  fine  potiah,  and  the  ground  is  hand* 
somely  variegated.     It  has  not  been  noticed  in  $Hu*, 

Asbe8tu8^-^-comp3ci,  in  Pelham. 

Garnets — very  plenty  in  Conway,  Deerfield,  Shelbumey  &c. 
Good  specimens  of  the  melanite  occur  in  Conway. 

Native  Alum^n  Leyden,  in  small  quantities,  eSorescing  on 
argillaceous  slate. 

Sulpkur^-^m  Conway,  Shelbume,  and  Warwick,  efflorescing 
on  mica  slate.  - 

Prehnite — in  greenstone,  Deerfield,  encrusting  the  columns 
and  in  radiated  masses,  but  rarely  crystaUixed.  The 
veins  of  it,  when  in  place,  are  nearly  perpendicular. 

Zedite-^n  same  place,  not  abundant.  Some  good  speci- 
mens of  the  radiated  variety  are  found. 

Chahasie — ^in  same  place,  considerably  abundant.  No  crystals 
have  yet  been  found  whose  sides  exceed  a  quarter  of  an 
inch.  It  occurs  in  the  veins  of  the  greenstone,  in  geodes, 
on  balls  of  zeolite,  on  chalcedony ,  on  lamellar  quarti,  &e. 

Sttlhite — ^in  same  place,  not  abundant.  It  is  conunonly  asso- 
ciated with  chabasie,  and  the  crystals,  though  small,  are 
well  defined. 

Analcime — ^in  same  place,  very  abundant,  and  is  associated 
with  quartz  and  amethyst,  which  are  sometimes  enclosed 
by  analcime.  It  generally  occurs  in  cylindrical,,  reniform, 
and  radiated  masses.  A  few  perfect  crystds  oi^  have 
been  observed. 
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isimnaiid  Cakoir^eaus  Spar^n  the  same  place,  not  ufteom*' 


Ghaicadoiiy,  ciraeliMi,  agate,  amethjBt*  prehnite,  zeolite, 
cbabaaie,  atilbite,  and  analdnie,  have  been  found  nearly 
in  the  aame  place ;  and  it  may  not  b^  andw  to  observe, 
that  this  spot  is  distant  from  Deerfield  Academy  nbout 
one  mile,  and  bears  from  the  same,  by  a  true  meridiaD, 
E.  20,  15'  S. 

Iran  SiiMd^ibund  in  considerable  quantity  near  the  ftUs  ia 
Connecticut  river,  on  the  Montague  shore* 

Mphaie  (//ro»*<-in  ConwiQr,in  small  quantities,  efflorescing 
on  mica  slate. 

Skdphuret  oflron^n  Hali&k,  Vermont,  in  abundance  ;  ulso 
in  Chariemont,  Mass.,  Deerfield,  &e. 

Magnetic  Oxide  oflron^^very  common  in  the  region  west  d 
Connecticut  river«  A  have  observed  it  in  Athol,  Worces» 
ter  county. 

Specular  Oxide  of  Iron — some  veins  of  this  ore  occur  in 
Hawley,  Bernardstown,  and  Warwick,  and  have  been 
wrought  to  a  small  extent 

Micaceous  Oxide  of  Iron — ^in  the  iron  mine  in  Hawley. 

Green  Carboniftte  of  Copper — in  greenstone,  in  Greenfield* 
This  ore  constitutes  a  vein  ou  the  bank  of  Connecticut 
river,  passing  into  the  hill  on  one  side,  and  under  the 
tiver  on  the  other.  It  has  never  been  wrought,  tior, 
indeed,  is  its  locality  publicly  known. 

Coppef  Pyrites — ^in  the  same  vein,  not  abundant,  at  the  sur- 
&ee. 

Sulphate  of  Baryt^s^Xk  the  same  place,  constituting  the 
immediate  walls  of  the  vein.  Its  breadth  on  the  wall 
varies  from  an  inch  to  a  foot^  and  the  breadth  of  the  vein 
is  6  or  8  feet. 

Qalewir-^vEi  Whately.  This  is  probably  from  a  continuation 
of  the  vein  of  this  ore  that  appears  at .  Montgomery, 
Southampton,  and  Hatfield.  A  single  crystal  has  been 
fouad  in  the  same  range,  in  Greenfield,  twelve  miles 
north  of  Whately ;  but  it  was  not  in  place. 
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BtdOxyde  ofTitamwmr^m  Leydefi,  crystallized  on  quartz 
and  tremolite,  chiefly  on  the  latter  ;  colour  brownish 
red — specific  gravity  4.232 ;  scratches  glass,  -  hand- 
somely geniculated,  and  sometimes  several  genicnlations 
in  the  saine  specimen ;  in  one  as  many  as  six  could  be 
perceived. 
Eagle  StonCy  or  Nodular  argillaceous  Oxide  of  /ron^-^one 

specimen  on  the  banks  of  Deerfield  river. 
Rose-red  Quartz — a  loose  mass  in  alluvial  soil,  Deerfield.  < 
Red  Oxide  of  Tit€mium-^in  Shelbume.  r 

I  would  acknowledge  my  peculiar  obligations  to  Profesior 
Silliman,  of  NeT^-Haven,  and  to  Dr.  David  Hunt,  of  North- 
ampton, Mass.  for  the  very  generous  assistance  they  have 
given  me  in  a  commencement  of  the  study  of  mineralogy,  and 
for  their  liberal  aid  in  this  particular  communication.  Their 
kindness,  it  is  believed,  will  not  soon  be  forgotten.  To 
several  others,  also,  I  am  indebted  for  communicating  facts  of 
importance. 

Deerfield,  October,  1817. 


Art.  II.     On  the  Prairies  and  Barrens  of  the  West,   by 
Caleb  Atwater,  Es^.  in  Letters  to  the  Editor. 

^CiRCLEViLLE,  Ohio,  May  28,  1818. 
Dear  Sir, 

X  SEND  you  for  publication  in  the  Journal  of  Sciience,  an 
Essay  on  the  Prairies  and  Barrens  found  in  thisxountry. 

Description  of  the  Prairies. 

Prdifie  is  a  French  word,  signifying  a  meadow,  but  is  here 
applied  only  to  natural  meadows.  They  are  found  in  all  the 
istates  and  territories  west  of  the  Allegany  mountains,  more  or 
less  numerous,  of  greater  or  less  extent.  They  are  covered 
with  a  coarse  kind  of  grassr,  which,  before  the  country  is  settled 


Digitized  by 


Googk 


Prairies  and  Barrens  of  ike  West.  117 

in  their  viciaity,  grows  to  the  height  of  six  or  seven  feet.  "^ 
Afler  these  natural  meadows  are  fed  upon  by  domestic  animals^ 
the  grass  does  not  grow  to  a  greater  height  than  it  does  in 
common  pastures.  Sometimes  this  grass  is  intermixed  with 
weeds  abd  plum-bushes.  Some  of  those  prairies  are  dry,  while 
others  are  moist.  Pickaway  Plains,  in  Pickaway  county,  in  the 
State  of  Ohio,  lying  a  small  distance  south  of  this  place,  are 
nearly  seven  miles  in  length,  and  about  three  miles  in  width,  on 
ground  considerably  elevated  above  the  Scioto  river,  almost  per- 
fectly level,  and,  in  their  native  state,  were  covered  with  a  great 
quantity  of  grass,  some  weeds  and  plum-bushes  ;  and  in  the 
most  elevated  places,-  there  were  a  few  trees.  This  was  one 
great  prairie. 

Sandusky  Plains,  lyiog  on  the  high  ground  between  the  head 
waters  of  the  Whetstone  branch  of  the  Scioto  river,  and  the 
waters  of  streams  nmning  into  Lake  Erie,  are  still  more  exten- 
sive than  those  of  Pickaway,  covered  with  a  coarse,  tall  grass, 
intermixed  with  weeds,  with  here  and  there  a  tree,  presenting 
to  the  eye  a  landscape  of  great  extent. 

The  moist  prairies  generally  lie  along  some  stream,  or  at  the 
head  of  one,  on  level  land,  or  on  that  which  gently  descends. 
The  moist  prairies  are  too  wet  for  trees  to  grow  on  them ;  and  v 
whether  moist  or  dry,  the  soil,  for  a  greater  or  less  depth,  is 
always  alluvial,  resting  on  pebbles  and  sand,  such  as  are  found 
at  the  bottom  of  rivers,  ponds,  and  lakes.  In  some  instances, 
the  writer  is  credibly  informed,  that  the  shells  of  muscles  are 
found  imbedded  in  the  pebbles  and  sand.  That  these  shells, 
such  as  abound  in  our  rivers,  ponds,  and  lakes,  should  be 
found  in  low  prairies  along  the  banks  of  waters  which  fre« 
quently  overflow  them,  excites  no  wonder,  nor  even  surprise  ; 
but  that  these  shells  should  be  found  thus  imbedded  in  pebbles 
and  sand  underneath  several  feet  of  alluvial  soil,  in  situations  . 
more  than  one  hundred  feet  above  the  waters  of  any  stream 
now  in  existence,  is  calculated  to  perplex  the  mind  of  the 
superficial  observer.  These  prairies  are  found  in  the  western 
half  of  the  State  of  Ohio,  and  north  of  the  hills  adjacent  to  the 
river  of  that  name.  They  are  also  found  in  every  state  and 
territory  west  of  the  AUeganies,  from  the  great  northern  lakes 
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on  the  north,  to  th^  Mexicui  Oulf  on  the  iouth ;  from  the 
western  foot  of  the  AUegatiy  mountains,  to  the  eastern  one  of 
the  Rocky  mountains,  ap  the  Missotiri.  In  summer,  the  gras^ 
which  spontaneously  corers  them,  feeds  immedfe  herds  of 
cattle  ;  in  winter,  the  hay  that  is  cut  on  them,  with  a  little 
Indian  corn  or  maize^  feeds  and  fattens  the  same  herds.  Some 
of  these  prairies  extend  as  far  as  the  eye  can  reach;  others 
contain  only  a  few  perches  of  ground. 

Deicription  of  1^  Barrens, 

But  besides  these  prairies,  there  are  also  extensive  tracts  of 
country  in  this  part  of  the  Udion  which  deserve  and  shall 
receive  our  notice ;  they  are  called  "  Barrens,*^  From  their 
appellation,  **  barrens,"  the  person  unacquainted  with  them 
is  not  to  suppose  them  thus  called  from  their  steriUty^  because 
most  of  them  are  quite  the  reverse.  These  barrens  are  foun4 
in  a  level  country,  with  here  and  there  a  gentle  rise,  only  A 
few  feet  higher  than  the  land  around  it.  On  these  little  rises^ 
for  they  are  not  hills,  trees  grow,  and  grass  also ;  but  grass 
and  weeds  are  the  only  occupants  of  the  soil  where  there  is 
no  rise  of  ground.  The  soil  is  alluvial  to  greater  or  less  deptl| 
in  these  barrens,  though  on  some  of  the  highest  rises  there  te 
little  or  none ;  the  lower  the  groiijid  the  deeper  the  alhivion* 
On  these  gentle  rises,  where  there  is  no  alluvion,  we  find  stiffs 
blue  clay,  and  no  pebbles.  Under  the  alluvial  black  soil,  in 
the  lower  grounds,  we  find  pebbles  similar  to  those  in  the 
.prairies,  owing  to  similar  causes*  On  the  little  ridges,  where- 
ver the  land  is  not  too  moist,  the  oak  or  the  hickory  hatf 
taken  possession,  and  there  grows  to  a  moderate  height,  in 
clusters.  It  would  seem,  that  whenever  the  land  had  become 
sufficiently  dry  for  an  acorn  or  a  hickory-nut  to  sprout,  take 
root,  and  grow,  it  did  so  ;  and  from  one  or  more  of  these  trees, 
in  time,  others  have  grown  around  them  in  such  clusters  as  we 
now  behold.  Where  the  land  is  lower,  the  soil  deeper,  more 
moist  and  more  fertile,  the  grass  was  too  thick,  and  the  soil  too 
Wet,  for  such  kind  of  trees  to  grow  in  as  were  found  in  the 
imtnediate    vicinity.     Imagine,  then,    natural  meadows,    of 
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Tariotts  AmeDsioDS,  and  of  erery  figure  which  the  imagioatioii 
can  conc«i?e,  with  here  and  there  a  gentle  rise  of  ground^ 
decked  with  a  few  scattering  trees  or  a  thick  cluster  of  them, 
laid  bearing  a  talh,  coarse  grass,  which  is  thin  on  the  rises,  but  on 
the  lower  grounds  thick  and  luxuriant ;  imagine^  also,  a  rill  of* 
a  reddish  colour  scarcely  meandering  through  ground  a  little 
lower  than  the  surrounding  plain,  and  you  will  haye  a  very 
correct  idea  of  the  appearance  of  these  barrens.  They  are 
generally  (not  always)  found  on  what,  in  our  western  dialect, 
is  called  second  hoUomi  and  not  on  a  level  with  any  streams  of 
magnitude,  but'  rather  at  their  sources.  To  mention  all  the 
counties  of  this  State  where  these  prairies  and  barrens  are 
found,  would  be  too  tedious,  and  illy  comport  with  the  object 
which  we  have  in  view.  We  shall  therefore  content  ourselves 
with  describing  those  found  in  the  north  half  of  Fayette  county, 
and  the  adjoining  county  of  Madison,  which  may  be  said  to  be 
almost  entirely  one  great  barren  of  more  than  forty. miles 
extent  from  north  to^  south,  and  generally  half  as  much  in 
breadth  from  east  to  west.  The  great  barren  in  Fayette^ 
Madison,  and,  we  may  add,  in  the  counties  still  north  of  them, 
is  on  land  elevated  from  fifty  to  one  hundred  feet  above  the 
level  of  the  Scioto  river,  into  which  the  streams.4hat  have 
their  sources  in  this  tract  of  countiy  generally'  run.  This 
land  lies  so  level  that  the  waters  stand  on  it  too  loog  for  grain 
to  thrive  equally  with  grass,  unless,  indeed,  th^  farmer  should 
dig  9  }ong  drain,  which  is  easily  effected  by  the  plough,  with 
a  little  assistance  from  the  hoe  and  the  spade.  But  as  nature 
ileems  to  have  intended  this  tract  of  country  for  the  raising  of 
cattle  instead  of  gtmn,  the  husbandman  has  listened  to  themig'^ 
gestion,  and  in  this  great  barren  are  found  some  thousands  of 
the  finest  cattle  which  the  State  affords.  Here  the  horse,  the 
oxy  and  (he  swine  feed,  thrive,  and  fatten  with  little  expense  to 
their  owner  \  but  sheep  do  not,  and  never  will^  thrive  on 
prairie  grass,  or  wet  grounds.  Fruit-trees,  the  peach,  the 
apple,  the  plum,  &c#  do  very  well  when  planted  on  the  gently- 
rising'  grounds,  where  the  hickory  or  the  oak  had  once  stood. 
Fruit-trees,  such  as  have  been  named,  thrive  very  well  also 
•n  the  dry  prairies.    On  th^  eastern  side  of  the  Allegany 
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motintains  there  neither  is,  nor  was  there  ever,  aay  thing  Uke 
these  prairi^  and  harrens,  if  we  except  those  found  in  the 
western  part  of  New- York,  in  the  Genesee  country,  and  in 
the  vicinity  of  the  lakes  in  that  quarter.  These,  the  writer  of 
this  «aw  nearly  thirty  years  since,  and  before  that  country  was 
much  settled.  Those  prairies  were  similar  in  appearance 
to  ours  in  the  west,  and  were,  beyond  doubt,  formed  by  similar 
means. 

Speculations  on  the  Origin  of  the  Prairies  and  Barrens, 

What  were  the  causes  which  contribute  to  form  these  natural 
meadows  ?  That  water  was  the  principal  agent  in  their  for- 
mation, we  yery  httle  doubt ;  but  this  is  not  the  commoor 
opinion.  According  to  that  opinion,  our  prairies  and  barrens, 
and  especially  the  latter,  were  occasioned  entirely  by  the 
burning  of  the  woods  by  the  Indians,  in  order  to  take  the  wild 
game.  Let  us  try  this  opinion  by  the  indubitable  appearances 
exhibited  by  these  prairies  and  barrens. 

They  are  invariably  found  in  a  level  country,  or  in  one 
which  is  nearly  so ;  and  the  soil  is  generally,  if  not  always, 
more  moist  than  that  which  is  uneven  and  hilly.  Would  not 
the  leaves,  where  the  land  is  dry^  burn  OTer  with  as  great 
facihty,  or  even  with  greater  facility,  than  the  grass  would 
where  the  land  is  wet  ?  Would  there  not  be  more  wild  game 
where  they  could  find  their  food  in  plenty,  such  as  acorns  and 
hickory  nuts,  on  which  they  feed  in  winter,  than  on  land 
where  no  food,  except  dry  grass  and  weeds,  were  to  be  found  ? 
It  is  well  known  that  these  prairies  and  barrens  could  not 
be  burnt  over  when  the  vegetable  productions  which  cover 
them  were  growing.  At  the  only  season  when  it  is  possible 
to  burn  them,  that  is  in  winter,  to  what  kind  of  regions  do  the 
wild  animals  resort  ?  Is  it  not  to  the  thick  woods  ?  Every 
hunter  will  answer  in  the  affirmative.  For  the  space  of  twenty- 
five  years,  the  writer  of  this  lived  in  the  vicinity  of  Indians, 
and  from  information  on  which  he  relies,  as  well  as  from  his 
own  actual  observation,  he  confidently  avers  that  the  Indians 
neither  are,  nor  ever  were,  in  the  habit  of  firing  the  woods 
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iD  order  to  take  game.  Erroneous  information  first  propagated  y/ 
socb  an  opinion,  and  blind  credulity  has  extended  it  down  to 
us.  Another  opinion,  equally  groundless,  prevails  to  a  consi- 
derable extent ;  and  that  is,  that  these  prairies  hare  alliieen 
heretofore  cuhivated  by  the  aborigines,  and  that  the  grass  hav- 
ing overspread  these  plains,  prevented  the  growth  of  trees  on 
them.  The  Indians,  it  is .  to  be  presumed,  never  cultivated 
any  other  grain  than  maize,  or  Indian  corn,  and  yet  we  see 
few  or  no  corn-hills  in  any  part  of  this  country.  In  the  west- 
em  part  of  New- York,  before  it  was  settled  by  its  present 
inhabitants,  thousands  and  thousands  of  acres  were  to  be  seen, 
where  the  trees  were  as  large  as  any  in  the  forest,  and  yet  the 
rows  of  com-hills  were  plainly  discernible.  I  refer  in  a  par- 
ticular manner  to  what  is  now  called  Cayuga  county.  There 
the  growth  of  grass  had  not  prevented  the  growth  of  trees,  nor 
did  it  here.  We  know  that  some  of  these  prairies  were  culti- 
vated by  the  Indians,  but  never  to  any  very  c(Hisiderable 
extent.  This  country  never  was  thickly  settled  by  {ndiao9, 
liie  the  shores  of  the  Atlantic  and  the  banks  of  the  rivers  run- 
ning into  it.  No,  it  was  the  ancestors  of  the  Peruvians  and 
the  Mexicans  who  lived  here  in  great  numbers,  before  they 
migrated  to  South  America. 

The  question  then  recurs,  by' what  powerful  means  were 
these  prairies  and  barrens  formed  ? 

That  Mrater  was  the  principal  agent,  we  infer  from  the  fact^  • 
that  the  soil  is  always  alluvial  to  greater  or  less  depth  ;  the 
ibrmer  we  call  prairie;  the  latter  barren.  But  how  could  the 
country  from  the  southern  shore  of  Lake  Erie  to  Chillicothe» 
a  distance  of  more  than  one  hundred  and  fifty  miles  from  north 
to  south,  ever  be  covered  with  water  long  enough  to  form 
alluvial  soil,  in  many  places  from  four  to  six  feet  in  depth  ?  I 
answer,  that  the  Niagara  river,  the  present  outlet  of  Lake  Erie, 
has  worn  away  several  hundred  feet,  and  in  that  way  the  lake 
is  lowered  in  the  same  proportion.  The  high  land,  composed 
entirely  of  sand,  originally  extending  from  the  Ohio  northerly 
upwards  of  forty  miles,  to  Chillicothe,  has  been  worn  through 
by  the  Scioto  river;  and  the  waters  which  once  for  ages 
tcovered  the  whole  country  north  of  the  hills  along  the  Ohio 
Vol.  I No.  2.  12 
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riy€r  hare  been  drained  off,  and  the  dry  land  appeara  iviiere 
once  stood  the  fraters  of  lakes  £rte  and  Bfichigan^  then  form- 
ing but  one  great  lake.  I  am  fully  impressed  with  the  belief, 
that  were  the  bottom  of  Niagara  river  as  high  as  it  once  was, 
the  upper  hikes  would  now,  as  formerly,  empty  themselves 
into  the  Ohio  by  the  Scioto  and  Miami  rivers,  and  into  the 
Mississippi  1^  the  Illinois.  I  might  proceed  to  examine  every 
part  of  the  country  where  prairies  and  barrens  are  found ;  but 
they  have  all  been  formed  by  the  same  agent,  and  that  is  water* 
An  objection  to  this  opinion  may  be  raised  by  some,  that  these 
prairies  and  barrens  are  frequently  found  in  the  counties  of 
Delaware,  Champaign,  Madison,  Fayette,  &c.  on  ground  con- 
siderably elevated.  Are  they  higher  than  the  hills  near  Chilr 
licothe  ?  From  a  careful  inspection,  but  without  any  instru- 
ments, I  am  convinced  that,  they  are  none  of  them  as  high. 

There  is  no  perpendicular  fsdl  of  water,  but  merely  a  gra- . ' 
dual  descent,  from  Columbus  to  the  Ohio ;  nay,  there  is  no 
fiiU  from  the  very  source  of  the  Scioto  to  its  mouth.  Every 
one  acquainted  with  hydrostatics,  knows  that  water  will  ma 
briskly  where  the  descent  is  only  a  few  inches  in  a  mile.  The 
writer  believes  that  the  Scioto,  from  its  source  to  the  Ohio 
river,  does  not  descend  more  than  one  hundred  feet,  and  that 
the  pjresent  surfhce  of  Lake  Erie  is  about  on  a  level  with  the 
Ohio  in  a  freshet ;  that  before  the  channel  of  Niagara  river 
was  deepened,  as  it  evidently  has  been,  by  the  attrition  of  that 
mighty  stream ;  and  before  the  hills  adjacent  to  the  Ohio  were 
worn  down  by  the  waters  of  the  Scioto,  the  whole  country 
north  of  Chillicothe,  where  these  hills  commence,  to  Labs 
Erie  inclusive,  was  covered  with  water,  except  the  very 
highest  hills  in  the  counties  of  Greene,  &c.  which  were  then 
islands.  What  tends  to  corroborate  this  opinion  is,  that  on 
these  high  grounds  we  find'  limestone  and  other  rocks,  and 
indications  of  gypsum  ;  but  no  alluvion,  and  none  of  those  frag- 
ments and  ruins  which  are  produced  by  water  acting  mecha- 
nically upon  a  country  for  a  long  space  of  time.  We  mi|^t 
mention  other  parts '  of  country  where  prairies  and  barrens 
abounds  and  which  have  been  formed  by  water.  Those  along 
Qreene  river,  in  Kentucky»  have  evidently  been  covered  by 
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the  waters  of  that  river.  The  bed  of  that  stream  has  been 
deepened  by  the  constant  flowing  of  the  water  along  its  chan- 
nel ;  the  water  is  drained  off,  and  the  prairies  and  barrens 
now  occupy  the  soil  which  the  water  had  made  and  formerly 
covered.  The  prairies  above  the  falls  of  Hockhocking,  along 
that  river,  have  evidently  been  formed  in  the  same  way,  and 
owe  their  origin  and  appearances  to  similar  cause#.  There  is 
near  Lancaster,  on  the  last-mentioned  river  in  the  State  of 
Ohio,  and  near  the  great  road,  a  gentle  rise  of  ground  in  the 
prairie,  whicb  has  every  appearance  of  having  been  an  island| 
and  is  so  called  by  the  people  of  the  vicinity. 

In  fine,  wherever  prairies  and  barrens  are  found,  there,  for 
a  long  space  of  time,  water  once  stood,  but  was  gradually  "" 
drained  off.  Else  why  alluvial  soil  to  such  a  depth,  in  loir 
situations^  and  growing  thinner  as  we  ascend  on  ground  more 
elevated  ?  Else  why  do  we  find  rocks  in  more  elevated  tracts 
of  country,  and  not  in  prairies  or  barrens  ?  Else  why  do  we 
find  no  alluvion,  no  grass,  but  a  thick  growth  of  ancient  forest- 
trees  on  the  higher  lands  ?  Else  why  do  we  find  beneath  the 
alluvion  of  the  prairies,  pebbles  and  shells  similar  to  those  at 
the  bottom  of  lakes  and  ponds  ?.  Else  why  do  the  hi^er  grounds 
tQ  this  moment  present  the  appearances  of  so  many  islands  ? 
And  all  these  indications  where  no  stream  now  in  existence 
could  by  possibility  have  reached  them  ? 

That  the  waters  which  once  covered  so  great  a  part  of  this 
State  (Ohio)  were  drawn  off  gradually,  we  infer  from  the  fact, 
that  there  is  not  a  single  indication  of  the  effects  of  an  eartli- 
quake  or  volcano,  firom  the  foot  of  the  Allegany  to  the  banks 
of  the  Mississippi :  in  this  region  not  a  stone  nor  a  layer  of 
earth  has  been  misplaced,  nor  its  position  changed. 

But  an  interesting  inquiry  here  presents  itself.  Were  the 
hills  along  the  Ohio,  before  they  were  worn  away  by  the 
streams  which  now  empty  themselves  into  that  river,  ever 
high  enough  to  raise  the  water  to  the  north  of  them  to  such  a 
degree  that  it  would  overspread  the  country  where  the  prai- 
ries and  barrens  are  now  found  ?  Although  the  height  of  these 
hills  has  not  been  ascertained  by  th^  proper  instruments,  yet 
from  appearances^  not  to  be  mistaken  by  any  person  who. 
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examines  them  and  the  country  towards  Lake  Erie,  these  hilb 
are  much  higher  than  any  land  hetween  them  and  that  lake. 
And  from  certain  indications,  (as  already  remarked,)  had  not 
the  bed  of  the  Niagara  been  deepened  by  the  running  of  that 
mighty  river.  Lake  Erie,  as  formerly,  would  empty  itself  into 
the  Ohio  by^  the  Scioto  and  Miami ;  and  the  great  northern 
lakes  would  once  more  discharge  themselves  into  the  Missis- 
sippi by  the  Illinois.  Lake  Ontario,  from  some  cause,  (possi* 
bly  an  earthquake,  or  the  wearing  away  of  its  outlet,  or  both,) 
is  considerably  lower  than  it  was  formerly :  in  that  way  the 
land  along  its  banks,  once  covered  by  its  waters,  is  drained, 
presenting  appearances  exactly  similar  to  those  seen  in  many 
of  our  prairies. 

Miscellaneous  Remarks  on  the  Prairies  and  Barrens  relative  tif 
their  Picturesque  Features^  and  to  Agriculture  and  Healthy  as 
affected  by  the  peculiarities  of  these  Tracts, 

To  the  traveller,  who  for  several  days  traverses  these  prai«. 
ries  and  barrens,  their  appearance  is  quite  uninviting,  and 
even  disagreeable.  He  may  travel  from  morning  until  night, 
and  make  good  speed,  but  on  looking  around  him,  he  fancies 
himself  at  the  very  spot  whence  he  started.  No  pleasant 
variety  of  hill  and  dale,  no  rapidly  running  brook -delights  the 
eye,  and  no  sound  of  woodland  musiclstrikes  the  ear ;  but,  in 
their  stead,  a  dull  uniformity  of  prospect  "spread  out  immense.'' 
Excepting  here  and  there  a  tree,  or  a  slight  elevation  of  ground, 
it  is  otherwise  a  dead  level,  covered  with  tall  weeds  and  coarse 
grass.  The  sluggish  rivulets,  of  a  reddish  colour,  scarcely 
move  perceptibly,  and  their  appearance  is  as  uninviting  to  the 
eye,  as  their  taste  is  disgusting  to  the  palate.  Such  are  the 
prairies  and  barrens  of  the  west ;  but,  in  order  to  make  ample 
amends  for  any  deficiency,  nature  haft  made  them  exuberantly 
fertile.  The  farmer  who  settles  upon  them,  by  raising  cattle, 
becomes  rich  with  little  labour.*  He  ditches  those  which  are 
too  moist  for  grain ;  he  ploughs  and  fences  them,  and  raises 
from  seventy  to  one  hundred  bushels  of  maize  or  Indian  corn 
to  the  acre,  without  ever  hoeing  it.     The  United  States  own 
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ihousiaads  and  thousands  of  acres  of  such  land  in  these  western 
States  and  territories,  whichj  for  prompt  payment,  may  b^ 
purchased  for  one  dollar  and  sixty-two  and  a  half  cents  an 
acre.  One  objection  to  these  lands  is,  the  want  of  timber  for 
fuel  and  other  purposes  ;  and  another  is,  that  they  are  uiheal- 
thy  :  but  in  many  places  there  is  an  abundance  of  peat  in  the 
wet  prairies,  and  cultivation  will  every  year  render  them 
more  and  more  healthy.  Some  of  them  have  been  cultivated 
for  fifteen  or  twenty  years  past  with  grain,  and  are  as  fertile 
as  they  ever  were.  As  M.  Volney  says,  *'  They  are  the 
Flanders  of  America." 

Yours,  &c.  C.  A. 


Art.  III.  Account  of  the  Coal  Mines  in  the  vicinity  of 
Hichmortdf  Virginia^  communicated  to  the  editor  in  a  lUr 
terfrom  Mr.  John  Grammer,  Jun. 

Petersburou,  Firg.  Jan.  28iA,  1818. 
Dear  &>, 

Xn  compliancy  with  your  request,  that  I  would  send  you  some 
account  of  the  Virginia  coal  pits,  I  paid  a  visit  to  them  sQon 
after  my  return,  in  company  with  Mr.  R.  W.  Withers,  and  I 
will  now  proceed  to  give  you  the  account  proposed. 

The  pits,  which  we  made  the  particular  object  of  our 
visit,  are  situated  in  the  county  of  Chesterfield,  about  14  miles 
distant,  in  a  direction  W.  S.  W,  from  Richmond,  and  3  miles 
south  of  James'  River.  The  countfy  rises  gnidually  from 
Richmond  to  the  pits  ;  and,  from  its  sandy  appearance,  is  evi- 
dently an  alluvial  deposit,  although  its  substratum  is  the  gra- 
nite mentioned  by  Mr.  M'Clure,  as  extending  through  this 
state  from  S.  S.  W.  to  N.  N.  E.  The  coal  is  found  on  the 
western  or  upper  surface  of  the  granite,  coincident  with  it 
both  in  direction  and  inclination  ;  but  whether  they  come  im- 
mediately in  contact  or  not,  has  not  yet  been  ascertained.  The 
'  bed'  of  coal  is  supposed  by  the  n^iners  to  be  coe^ctensive,  with 
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the  granite,  and  I  can  discover  no  very  good  reason  fbr  disa- 
greeing with  them  in  this  particular ;  but,   on  the  contrary, 
many  circumstances  concur  to  strengthen  the  opinion  that  it  is 
really  coextensive  with  the  granite.     The  coal  is  now  pro- 
cured from  at  least  25  different  pits,  opened  at  convenient  dis- 
tances through  an  extent  of  from  50  to   70  miles.     It  every 
where  commences  at  the  upper  surface  or  termina^on  of  the 
body  of  granite.     Some  suppose  that  it  is  imposed  on  the  gra- 
nite ;  and  others,  that  a  thin  stratum  of  slate  is  interposed  be- 
tween the  coal  and  granite.     It  is  always  found  covered  by 
the  slate.     The  granite  is  inclined  to  the  horizon  at  an  angle 
of  45^,  and  the  coal  has  the  same  inclination.     And  since  tlie 
coal,  as  far  as  it  has  been  discovered,  is  found  to  accompany 
and  correspond  with  the  granite,  why  may  we  not  suppose 
that  it  continues  to  accompany  the  granite,  where  it  has  not 
yet  been  discovered  ?  At  Heth's  pits,  the  coal  is  50  feet  thick^ 
measured  on  a  line  perpendicular  to  the  surfaces  of  the  ex- 
treme strata.     At  some  of  the  pits  between  Heth's  attd  James' 
River,  it  is  30  feet  thick  ;  and  at  the  river,  not  more  than  25 
feet.     The  thickness  of  the  coal  on  the  north  side  of  James* 
River,  at  the  pits  in  Henrico  and  Hanover  counties,  is  yariable^ 
but  at  no  place  greater  than  25  feet ;    and  to  the  south  of 
Heth's,  in  the  pits  extending  to  the  Appomatox  river,  it  is  still 
less  thick.     These  facts  would  induce  the  supposition,  that  the 
coal  was  deposited  in  a  bed,  near  the  centre  of  which  Heth's 
pits  were  sunk.     But,  on  the  other  hand,  the  coal  is  distinctly 
stratified,  and  the  number  of  strata  increases  as  the  coal  pro- 
ceeds from  the  surface  of  the  earth ;  of  course,  therefore,  the 
farther  you  proceed  from  the  outer  extremity  of  the  coal,  the 
thicker  the  body  of  it  will  be  found  ;  and  from  the  incUnation 
of  the  coal,  the  farther  you  are  from  its  outer  extremity  the 
deeper  it  must  be  under  the  surface  of  the  earth.     Heth's  pits 
are  100  feet  deeper  than  any  that  have  yet  been  sunk  ;  and 
all  the  pits,  that  I  have  seen,  appear  to  be  nearer  to  the  outer 
extremity  of  the  coal.     We  may  conclude,  therefore,  that  if 
the  others  had  been  sunk  as  far  from  the  outer  extremity,  they 
would  have  been  as  deep,  and  the  coal  would  have  been  found 
as  thick  in  them  a9  in  Heth's.    Heth's  pits,  now  so  called^ 
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were  first  opened  about  90  yeiurs  since,  and  worked  to  some 
€oiisiderable  extent.  Experiencing,  however,  much  inconire- 
nience  from  the  near  approach  of  the  works  to  a  part  of  the 
coal  which  was  on  fire  ;  and  finding,  from  tb^r  naskilfal  mode 
of  nmihig,  that  the  business  was. not  profitable,  they  abandooh- 
ed  the  works,  and  filled  up  their  shaft.  Some  few  years  after, 
Mr.  Heth  obtained  possession  of  the  land ;  and,  having  import* 
ed  two  Scotch  miners,  commenced  working  the  coal  again.  He 
has  now  three  shafts  open,  in  a  line  with  each  other,  in  the  di* 
rection  of  the  vein.  They  are  sunk  near  the  brink  of  a  steep 
hfll,  which  rises  about  180  feet  from  the  western  bank  of  a  small 
brook.  The  depth  of  one  of  the  shafts  is  350  feet.  The 
other  two  are  about  300  feet  deep,  each.  A  steam-engine,  con- 
fltructed  by  Bolton  &  Watt,  is  erected  at  the  middle  and  deep- 
est shaft.  It  is  used  exclusirefy  for  pumping  out  water ;  but 
I  will  not  trouble  you  with  an  account  of  the  modw  operandi^ 
as  it  would  be  only  a  repetition  of  your  own  description  of  the 
same  operation  at  the  Cornwall  mines.  The  coal  is  raised  in 
a  box,  called  by  the  miners  a  eowe.  These  cowes  contain  about 
two  bushels  each,  and  two  of  them  are  alternately  rising  and 
descending  in  each  shaft.  They  are  raised  by  means  of  ro^s» 
fastened  to  a  simple  wheel  and  crank,  which  is  turned  by 
mules.  In  sinking  their  shafts,  they  cut,  in  the  first  place,  per* 
pendicularly  (i.  e.  to  the  surface  of  the  earth)  through  the 
coal,  to  its  lower  surface  ;  and  then  turning  westwardly,  they 
open  a  horizontal  gallery  through  the  inclination  of  the  yein, 
lo  its  upper  surface ;  by  this  means,  to  use  their  own  terms^ 
^*  gaining  a  doable  cut  on  it.''  Their  principal  gallery  passes 
(in  the  direction  of  the  vein,)  by  the  mouth  of  each  shaft.  Its 
length  is  1350  feet,  and  it  is  terminated  at  each  end  by  a  hitch 
or  dyke  of  hard  sandstone.  (The  passage  was  stopped  with 
rubbish  in  such  a  manner  as  to  prevent  me  from  seeing  the 
stone  myself,  and  the  gentleman  who  escorted  me  through  the 
mines  is  my  authority  for  its  being  sandstone ;  he  might  pos- 
sibly, however,  have  been  mistaken,  as  it  is  difficult  to  ascer- 
tain what  a  stone  is,  in  such  a  {dace,  until  it  is  broken.)  When 
1  was  at  the  pits,  they  were  preparing  to  blast  through  this 
rock.     At  right  angles  to  the  principal  gallery,  they  hav^ 
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opened,  at  convenient  distances  apart,  shorter  galleries^  mo- 
Ding  westwardly,  and  these  are  again  connected  hy  passages 
parallel  to  the  first  or  principal  gallery.  Pickaxes  are  the 
only  took  used  in  working  the  coal,  as  it  breaks  very  readily y. 
in  ihe  direction  of  the  strata.  The  roo&  of  some  of  the  pas- 
sages are  perfectly  smooth ;  and  in  such,  thct^light  of  the  lan^, 
reflected  from  the  great  variety  of  colours  in  the  coal,  pre- 
aents  a  very  brilliant  sight.  The  gloomy  blackness,  however, 
of  most  of  the  galleries,  and  the  strange  dress  and  appearance 
of  the  black  miners,  would  funiish  sufficient  data  to  the  con- 
ception of  a  poet,  for  a  description  of  Pluto's  kingdom.  A 
strong  sulphurous  acid  ran  down  the  walls  of  many  of  the  gal- 
leries ;  and  I  observed  one  of  the  drains  was  filled  with  a  yel- 
lowish gelatinous  substance,  which  I  ascertained,  on  a  subse- 
quent examination,  was  a  yellow,  or  rather  a  reddish,  o^de 
of  iron,  mechanically  suspended  in  water. 

I  mentioned  above  that  a  part  of  the  coal  was  on  fire  :  1  could 
not  ascertain  when  this  fact  was  first  obsierved  to  exist ;  and  it 
is  not  impossible  that  the  coal  may  have  been  burning  a  cen- 
tury, OF  more.  It  is  highly  probable,  however,  that  a  compa- 
ratively small  quantity  of  the  coal  is  consumed,  as  the  combus- 
tion must  be  greatly  retarded  by  the  absence  of  a  sufiicient 
portion  of  atmospheric  air.  A  strong  sulphurous  fume  issaes 
from  an  irregular  hole  in  the  side  of  the  hill  of  about  2  feet 
diameter.  The  hole  appears  to  be  only  4  or  5  feet  deep,  and 
the  smoke  rises  into  it  from  cracks,  partly  filled  with  loose 
clay.  The  earth  is  very  much  cracked  around  the  hole,  to 
the  distance  of  12  or  15  feet ;  and  these  cracks  are  from  1  to 
4  inches  wide.  The  mouth  of  the  hole  is  encrusted  with  aci- 
cular  crystals  of  pure  sulphur.  Attempts  were  formerly  made 
to  extinguish  the  fire,  by  turning  water  into  this  hole  ;  and, 
after  every  attempt,  there  was  a  temporary  disappearance  of 
the  smoke  for  several  weeks  ;  but  never  longer  than  three 
months.  For  several  years,  however,  they  have  desisted 
from  such  vain  attempts,  and  have  taken  advantage  of  the  faci- 
lity afibrded,  by  the  existence  of  this  fire,  for  ventilating  the 
mines,  in  the  following  manner  :-— They  opened  a  passage  from 
their  present,  to  the  old  deserted,  works  ;  this  they  can  open 
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or  slnit,  by  means  of  a  close  door.  As  the  old  works  are  rery 
near  the  fire,  the  air  in  them  becomes  very  much  rarified  by 
the  heat ;  and  probably  a  considerable  portion  of  it  is  consum- 
ed (as  the  principal  pabulum  for  tl^e  combustion,)  and  a  par- 
M  vacuum  is  produced.  When  the  air  in  their  present  works, 
tiierrfore,  becomes  impure,  they  open  the  door,  and  a  strong 
current  rushes  into  the  old  works  ;  its  place  is  again  supplied 
with  fresh  air  through  the  shafts^  Previous  to  the  adoption 
of  this  mode  of  ventilation,  they  experienced  great  inconve- 
nience from  carbonic  acid  gas  ;  and  some  of  the  workmen  had 
been  killed  by  an  explosion  of  carburetted  hydrogen  gas.  Since 
this  mode  has  been  adopted,  they  have  experienced  no  incon- 
venience at  all  from  noxious  gases.  On  inquiry,  I  was  told 
that  the  substances  passed  through,  in  getting  to  the  coal,  va- 
ried in  the  different  pits.  As  far,  however,  as  I  could  learn 
by  inquiry,  and  an  examination  of  the  heaps  of  rubbish,  the 
foUowittg  substances,  in  the  order  in  which  they  stand,  have 
been  found  in  Heth's  pits  : — ^mould,  clay,  gravel,  fuller's  earth, 
sandstone,  (at  first  extremely  coarse  and  friable,  but  becoming 
more  compact  and  hard,  and  havii^  an  appearance  somewhat 
stratified  as  they  descended,)  gray  and  bluish  clay  slate,  hard 
bluish  sandstone,  shale,  or,  as  they  term  it,  shiver,  white  mica- 
ceous sandstone,  extremely  hard  ;  blue  slate  and  shale  inter-^ 
mixed,  black  slate,  and  then  the  coal.  The  depth  of  these  stra- 
ta differed  so  much  in  different  pits,  that  their  individual  thick- 
ness could  not  be  ascertained.  Vegetable  impressions  a|:e 
very  common  in  the  slate  next  the  coal ;  and  they  haye  found 
the  impression  of  a  fish.  Pieces  of  pure  charcoal,  in  the  form 
of  sticks,  or  logs,  are  frequently  fi)und  in  or  on  the  coal.  In 
sinking  one  of  the  pits  they  met  with  a  perpendicular  column, 
8  inches  in  diameter,  extending  through  the  slate  into  the  coal ; 
in  all  about  60  feet.  Its  surface  was  distinctly  serrated,  and 
at  intervals  of  about  2  inches  it  appeared  jointed,  breaking 
easily  at  the  joints.  For  the  want  of  a  better  name  1  must  call 
it  a  '*  lusus  nature  ;*'  for  it  is  neither  clay-slate  nor  mica-slate, 
nor  shale,  nor  sandstone  ;  but  appears  to  be  composed  of  them 
all.  Idasses  of  a  black  oxide  of  iron  are  sometimes  found  in 
the  shie  ;  and  from  its  weight  and  hardness  the  miners  yery 


Digitized  by 


Googk 


ISO  Cod  Minei  of  Virgima. 

properiy  call  it  ironstoitie.  Iron  pyrites  are  very  abundbnt  it» 
'the  slate,  and  the  heaps  of  rubbish  are  white  with  tiie  sulphate 
«f  alumine  ;  yellow  ochre  is  found  among  tiie  mbbish,  but  I 
could  not  ascertain  its  relative  position  with  any  precision* 
The  side  of  the  hiU  at  the  pits  is  covered  with  quartz  pebUes  ; 
gome  of  which  are  as  transparent  and  beautiful  as  I  ever  si^. 
The  country,  for  several  miles  around  the  pits,  (i.  «.  as  ^as 
i  have  seen,)  appears  to  be  entirely  destitute  of  rocks  or  peb- 
bles, and  is  covered  with  a  light  sandy  soil.  I  am  unable  to 
inform  you  of  the  number  of  hands  employed  at,  or  of  the  quan- 
tity of  coal  annually  furnished  from,  these  pits,  as  a  part  oi  my 
notes  ha9,  by  an  accident,  been  rendered  illegible. 

Thus,  sir,  I  have  endeavoured  to  comply  with  my  pronise 
of  giving  you  an  account  of  the  coal  pits.*  In  doing  this,  I 
have  only  attempted  to  state  fects  as  they  existed  ;  although  I 
have  no  doubt  that  my  imperfect  acquaintance  with  geology 
has  occasioned  many  omissions  which  might  have  been  inter- 
'  esting.  To  the  same  cause  must  be  attributed  the  use  of  lan- 
goi^e  not  always  strictly  scientific,  and  a  method  less  exact 
than  might  have  been  desired.  With  all  its  imperfections, 
however,  if  you  can,  from  the  mass  of  facts,  cull  any  one  which 
'teay  be  useful  or  interesting,  I  shall  be  fully  compensated  by 

*  the  pleasure  of  having  furnished  it,  for  any  trouble  I  may  have 
been  at  in  doing  so.  And,  if  s^  any  time  I  should  be  able  to 
famie^  you  with  any  information  relative  to  the  mineralogy  or 
geology  of  this  part  of  the  country,  I  hope  you  will  let  me 

•  know  it. 

*  Lmiiog  the  word  **pit,**  instead  of  **mtae,'*  I  hare  accommodated  mj 
IfkQgiii^  to  the  custom  of  the  oomitxT. 
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JIrt.  IV.  Sketch  of  the  Geology  and  Mineralogy  of  a 
part  of  the  State  of  Indiana,  communicated  in  a  letter  to 
the  Editor,  by  Mr.  W,  B.  Stilsojt. 

LouifviLLS,  (Ken.)  Aogost  11,  1818. 
Dear  Sir^ 

JL  HAVE  employed  a  short  perioci  of  leisure  in  passing  over 
a  portiofi  of  the  state  of  Indiana.  Among  other  objects,  I  was 
not  wholly  inattentive  to  the  mineralogical  and  geological  fea- 
tures of  the  country.  I  now,  with  diffidence,  trilnsmit  to  yoa 
the  result  of  my  inquiries. 

Sketch,  &c. 

The  secondary  formation  of  the  state  of  Indiaina  is  abundantly 
evident.  The  surface  of  the  soil  is  undulating,  and  marked 
with  few  elevations  which  deserve  the  name  of  mountains. 
The  rocks  are  sandstone,  limestone,  and  clay-slate ;  all  of 
which  are  disposed  in  horizontal  strata.  The  sandstone-  pre- 
sents nothing  remarkable  in  its  appearance.  Its  colours  are 
various  shades  of  gray  and  brown.  The  principal  hills  are  of 
this  formation.  The  principal  colours  of  the  limestone  are 
blue  and  gray,  and  their  various  mingled  and  intermediate 
shades.  Its  secondary  formation  is  very  manifest  from  its 
almost  earthy  appearance.  In  innumerable  instances,  the 
limestone  rocks  contain  inmiense  quantities  of  imbedded  shells, 
of  great  similarity  in  form  and  appearance,  and  having  consi- 
derable resemblance,  to  the  common  escallop-shell  of  the 
ocean.  Owing  to  the  easy  decomposition  of  these  rocks,  and 
the  horizontal  position  of  their  strata,  they  afford  many  sub- 
terranean passages  for  water.  A  considerable  stream,  called 
Lost  River,  runs  into  a  cave  in  the  side  of  a  precipitous  hill ; 
and,  iafler  a  passage  of  6  or  7  miles  under  the  earth,  again 
makes  its  appearance,  with  a  large  accession  to  its  waters. 
The  traveller's  attention  is  continually  excited  by  cavities  in 
the  earth,  where  the  temporary  rivulets,  proceeding  from 
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rains,  make  a  sudden  exit  through  perpendicular  perforations 
in  the  upper  stratum  of  the  rock.  There  are  many  such  cavi- 
ties, which  do  not  receive  any  water  from  the  surface.  Some 
of  them  are  many  yards  in  diameter,  forming  a  regular  circular 
concave,  of  considerable  depth  towards  the  centre.  They  are 
vulgarly  known  among  the  inhabitants  by  the  name  of  ''  sink" 
hoU$J*^  The  locahties  of  slate  are  few,  and  present  nothing 
uncommon. 

With  regard  to  the  particular  minerals.  On  Sand  Creek, 
60  miles  from  White  River,  is  an  interesting  locality  of  that 
variety  of  silex,  commofily  called  burrstone.  It  has  been 
examined  by  several  practical  millers,  who  do  not  hesitate  to-,' 
pronounce  the  specimens  which  it  affords,  equal,  if  not  superior, 
to  the  French  burrs.  The  locality  is  twenty  acres  in  extent, 
and  appears  to  be  inexhaustible.  The  mineral  varies  very 
much  in  its  appearance  ;  it  is  generally  porous,  and  appears 
to  have  been  puffed  up  by  the  escape  of  som^  gas,  while  it 
was  in  a  state  of  fusion.  A  mass  of  well-raised  bread  gives  no 
inadequate  idea  of  its  configuration.  It  produces  most  vivid 
sparks  with  steel.  Some  labourers  are  employed  in  procuring 
millstones  from  this  place ;  and,  such  is  the  size  of  the  siU- 
ceous  rocks,  that  they  are  under  no  necessity  of  constructing 
them  of  detached  masses.  They  form,  of  a  single  rock,  mill- 
stones of  five  and  a  half  feet  in  diameter,  which  are  not  de- 
faced by  any  irregularity,  or  even  earthy  cavity.  These  mill- 
stones may  be  carried  down  the  White,  Wabash,  Ohio,  and 
Mississippi  rivers,  to  New-Orleans,  with  great  facility.  And 
if  they  should  prove  as  excellent  as  it  is  expected  they  will, 
tfiis  discovery  will  shed  new  lustre  upon  the  accumulating  evi- 
dence of  the  mineralogical  resources  of  this  republic. 

Many  other  varieties  of  silex  are  common  :  rock  crystal, 
agate,  and  chalcedony,  are  often  found  in  the  beds  of  rivulets.  I 
passed  a  considerable  distance  upon  the  banks  of  a  small  stream, 
called  Leather-wood  creek  ;  thf5  bottom  of  the  creek  was  co- 
vered, the  whole  distance,  with  siliceous  masses,  shaped  like 
oblate  spheroids,  and  of  every  size,  from  that  of  a  large  melon 
downwards .  On  being  broken,  they  presented  beautiful  geodes 
of  crystallised  quartz,  amethyst,  &c.    The  outside  was  oflei^ 


Digitized  by 


Googk 


Geology  of  Indiana^  fyc.  iSi 

fine  chalcedony,  and  sometimes  the  interior  was  the  same  sub- 
stance, in  the  form  of*  balls  ;  all  these  were  sometimes  com- 
bined, forming  agates  of  great  beaut j. 

Carbonate  of  lime,  crystallized,  is  sometimes  found ;  and 
many  of  the  caves  afford  fine  stalactites. 

There  is  a  large  caVe  near  Corydon,  celebrated  for  the  pro- 
duction of  sulphate  of  magnesia,  or  Epdom  salts.  It  has  been 
explored  for  the  disrtance  of  several  miles.  Wheti  it  was  first 
discovered,  the  bottom,  in  many  places,  was  covered  to  the 
depth  of  several  inches,  with  pure,  brilliant,  needle-shaped 
crystals  of  sulphate  of  magnesia.  By  some  mysterious  process 
of  nature,  or  rather  of  Divine  benevolence,  the  production  of 
this  useful  salt  is  continually  going  on.  This  Cave  also  produ- 
ces some  other  salts  in  small  quantities  :  nitrate  of  lime,  nitrate 
of  magnesia,  sulphate  of  lime,  &c. 

'  Where  the  basis  of  the  country  is  limestone,  the  waters 
always  take  up  a  great  quantity  of  lime,  and  some  of  them  pos- 
sess great  petrifying  powers.  I  saw  many  specimens  of  petri- 
factions :  a  tuft  of  moss,  the  form  perfectly  preserved  ;  leaves, 
bark,  and  branches  of  tress  ;  insects,  and  many  others. 

Many  of  the  springs  are  strongly  impre'gnated  with  sulphur, 
and  some  of  them  are  saturated  with  sulphuretted  hydrogen. 
I  found  the  opinion  universally  prevalent  among  the  people  of 
this  state,  that  die  first  appearance  of  these  sulphur  springs 
was  immediately  subsequent  to  the  earthquakes  of  1812.  They 
say,  that  then  new  springs,  impregnated  with  sulphur,  broke 
out,  and  the  waters  of  some  old  springs,  for  the  first  time,  gave 
indications  of  this  mineral.  A  sensible  farmer,  who  has  a  large 
sulphur-fodntain,  boiling  up  from  the  bottom  of  a  river  near 
its  bank,  assured  me,  that  there  was  no  trace  of  this  spring 
until  after  the  period  to  which  I  have  alluded.  He  could 
have  no  interest  in  deceiving  me  ;  and  if  he  did  deceive  me, 
his  conduct  could  originate  only  in  that  love  of  the  marvellous" 
which  is  so  characteristic  of  the  human  mind.  He  moreover 
assured  me  that  the  "  water  had  bden  growing  weaker,  (to 
use  his  phrase)  ever  since  its  first  appearance."  I  have  room 
only  to  mention,  among  the  minerals  of  Indiana,  many  varieties 
of  clay,  ochres,  gypsum,  alabaster,  muriat  of  soda,  (verycom- 
iQon,)  iron  ore,  and  antimony. 
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Art.  V.    New  loeaJitke  ofAgaie^  Chalcedony j  ChabatU^ 
StUbite^  Analdmcj  Titanium^  Preknite^  fye. 

X^EERFIELD,  &c.  In  the  account  of  the  Mineralogy  and 
Geology  of  Deerfield,  by  Mr.  Hitchcock,  in  the  present 
Number,  it  will  be  seen,  that  these  interesting  minerals  (with 
the  exception  of  titanium)  exist  in  the  secondary  green* 
stone  of  that  place.  We  have  specimens,  (through  the  kind- 
ness of  Mr.  Hitchcock,)  and  observe  that  the  agates,  chal- 
cedony, analcime,  and  prehnite,  are  imbedded  in  the  trap; 
the  agates  are  in  some  instances  very  delicate  in  the  dispo- 
sition of  their  bands,  and  need  nothing  but  polishing  to  make 
them  beautiful ;  the  same  is  true  of  the  chalcedony.  The 
chabasie  and  stilbite  occupy  cavities,  and  the  chabasie  is  often 
distinctly  crystalized  in  a  rhomboid,  so  nearly  approaching  a 
cube,  in  the  quantity  of  its  angles,  that  the  mistake  is  easily 
committed  of  supposing  them  to  be  cubes ;  the  crystals  are 
sometimes  transparent,  and  the  largest  a  quarter  of  an  inch  in 
diameter.  Titanium  is  found  in  Leyden  ;  it  is  the  red  oxide — 
very  well  characterized — ^in  reddish  brown  crystals  as  large 
as  a  common  goose  quill,*  and,  in  some  instances,  perfectly 
geniculated.    It  is  rare  to  see  finer  specimens. 

East-Haven,  It  will  be  observed,  that  the  great  ranges  of 
secondary  greenstone,  which  cut  Connecticut  and  Massachu- 
setts in  two,  terminate  at  New-Haven,  on  the  one  hand,  and 
some  way  above  Deerfield  on  the  other.  By  comparing  the 
account  of  the  termination  at  New-Haven  (Bruce's  Journal,. 
V.  i.  p.  139.)  with  that  now  published,  of  the  termination  at 
or  near  Deerfield,  it  will  be  seen  that  the  geology  and  imbed- 
ded minerals  are  very  similar.  At  East-Haven,  (one  of  the 
branches  of  the  greenstone  of  New-Haven,  and  within  from 
three  to  four  miles  of  the  latter  town,)  chalcedony  is  often 
found,  sometimes  imbedded  in  the  trap,  (but  perhaps  more 
frequently  loose  among  the  fallen  stones,)  which,  although  j^n 


*  Since  the  «Ixnre  article  was  written  we  hare  received  tome  as  lai^  as  a 
finger. 
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^mall  pieces,  is  as  perfect  in  its  characters  as  the  chalcedony 
of  the  Feroe  Islands.  It  is  of  a  delicate  gray,  translucent, 
mamillary,  botryoidal,  stalactitical,  or  impressed  by  crystals 
of  quairtz,  which  have  usually  ^len  out ;  sometimes  these 
ciy^ak  incrust  the  chalcedony. 

Agates  also  are  found  in  considerable  numbers,  both  imbed- 
ded and  loose.  .  They  usually  consist  of  bands  of  chalcedony 
and  quartz,  and  sometimes  of  the  latter  only,  variously  striped 
4>r  spotted,  or  interlaced  with  jasper,  camelian,  and  cacho- 
long. 

The  form  of  the  imbedded  agates  at  East-Haven  is  coni» 
monly  ovoidal,  or  egg-shaped,  and  frequently  it  is  conical. 
Some  portions  of  pure  chalcedony  occur,  which  are  shaped 
like  a  long,  slender  carrot  or  parsnip,  and  the  situation  of  the 
latter  in  the  ground  would  exactly  represent  that  of  the  chal- 
cedony or  agate  in  the  rock. 

The  imbedded  masses  are  frequently  altogether  quartz,  and 
then  they  are  most  commonly  geodes  or  hollow  balls  hned 
with  crystals,  commonly  very  perfect  and  brilliant,  although 
rarely  large.  These  crystals  are  commonly  transparent  and 
colourless — ^but  they  exhibit  also  most  of  the  varieties  of 
colour  which  quartz  assumes — the  amethyst — ^the  smoky — 
yellow,  &c.,  and  occasionally  they  are  tipped  and  spotted 
with  red  jasper. 

The  spontaneous  decay  of  these  trap  rocks  causes  many 
specimens  to  be  found  among  their  ruins,  and  many  more  are 
imbedded  in  the  solid  rock ;  but  the  industry  of  successive 
classes  from  the  neighbouring  college,  issuing  from  Col.  Gibbs's 
cabinet,  has  now  made  specimens  more  scarce. 

Woodbury.    Twenty-four  miles  from  New-Haven,  N.W. 

In  a  geological  sketch  of  parts  of  the  counties  of  New- 
Haven  and  Litchfield,  which  may  appear  in  a  future  Number, 
it  will  be  seen  that  prehnite,  stilbite,  and  agate  are  found  at 
Woodbury,  in  the  little  basin  of  secondary  greenstone  which 
exists  there;  Uie  prehnite  is  abundant — ^it  is  not  known 
whether  the  agates  are  so,  although  it  is  asserted  to  be  the 
fact ;  the  stilbite  was  not  observed  to  be  abundant,  although  ift 
was  well  characterized. 
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Abt.  VI.  Account  of  the  Strata  perforated  by^  and  of  the 
Minerals  found  tn,  the  great  adit  to  the  Southampton 
Lead  Aline-  Communicated  to  the  Editor  by  Mr.  Amos 
EatoiV|  Lecturer  on  Geolof^^  Botany^  fyc 

To  Professor  SiUiman, 

jc1.FTER  a  laborious  geological  excursion  along  M'Clare's 
Springfield  section,  for  about  one  hundred  miles,  I  yisited 
Dr.  D.  Hunt,  at  Northampton.  He  observed  that  you  had 
expressed  an  opinion,  that  an  attentive  examination  of  all  the 
strata  constituting  the  walls  of  the  artificial  avenue  or  drift  at 
the  Southampton  mines,  would  bring  facts  to  knowledge, 
which  might,  in  some  degree,  subserve  the  cause  of  geological 
science.  I  am  now  at  the  mouth  of  the  drift,  having  just 
completed  the  labour  which  you  had  marked  out. 

I  employed  two  miners  to  commence  with  me,  at  the  ter- 
minatioii'of  the  drift,  which  is  now  extended  800  feet  into  the 
hill.  We  broke  off  large  specimens,  at  very  short  intervals, 
throughout  the  whole  extent  of  the  drift.  We  arrived  at  its 
mouth  with  almost  a  boat  load  of  specimens.  I  kept  li  memo- 
randum of  every  thing  which  occurred,  while  underground  ; 
and  I  have  now  arranged  the  specimens,  before  the  mouth  of 
the  drift,  in  the  same  order  in  which  they  were  situated  in 
the  earth. 

Fatigued  as  I  am,  I  will  make  my  remarks  here,  in  the 
field,  lest  something  should  hereafter  escape  me,  which  is 
now  fresh  in  my  recollection.  Beginning  with  the  greatest 
distance  to  which  the  miners  have  penetrated,  I  will  set 
down  my  remarks,  in  fact,  in  reversed  order. 

800  feet.  The  rock  is  fine-grained  gray  granite,  traversed 
by  veins,  lined  with  quartz  crystals,  and  mostly  filled  with 
Calcareous  spar,  often  beautifully  crystallized.  In  the  same 
veins  blue  and  purple  fiuate  of  lime  aiA  copper  pyrites  fre- 
quently occur. 
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790  feet.  The  same  fine-grained  granite  is  continued, 
occasionally  traversed  by  veins  lined  with  crystals  of  quartz  ; 
but  containing  no  other  minerals. 

774  feet.  A  narrow  vein  of  sulphuret  of  lead,  with  walls 
lined  with  crystals  of  quartz.  The  fairest  cubic  crystals  are 
f lightly  attached  to  the  points  of  the  quartz  crystals.  Yel- 
lowish crystals  of  carbonate  of  lime  are  often  interspersed 
among  the  lead.  Sulphate  of  barytes  occurs  here  also  ;  some- 
times in  plates  meeting  at  various  angles,  and  forming  cham- 
bers lined  with  minute  crystals  of  quartz.  Minute  crystals  of 
copper  pyrites  and  a  httle  fluate  of  lime  have  been  found 
here  ;  also  fine  specimens  of  bitter  spar.  The  walls  are  very 
compact,  fine-grained  granite. 

760  feet.  Coarse,  parti-coloured  granite.  The  felspar  is 
flesh-coloured  and  white ;  the  quartz  often  bluish  or  greenish ; 
the  mica  silvery,  greenish,  or  purplish. 

725  feet.  A  stratum  of  gray-wacke  slate.  Texture  less 
firm  than  of  the  same  rock  at  the  west  of  Pittsfield.  This 
stratum  is  very  distinct,  and  about  two  feet  thick. 

723  feet.  A  stratum  of  serpentine  rock,  containing  very 
red  quartz  imbedded  in  various  directions.  It  is  very  compact, 
and  mostly  green.  Here,  it  is  but  about  three  feet  thick. 
About  ten  miles  south  of  this  place,  on  Maclure's  Springfield 
section,  near  the  hne  between  Westfield  and  Russel,  and 
four  miles  west  from  Westfiejd  Academy,  I  found  this  same 
stratum  of  very  great  breadth.  I  say  the  same  stratum, 
because  it  is  situated  in  the  granitic  hill,  east  of  the  highest 
ridge  of  granite,  which  is  evidently  a  continuation  of  this 
range.  Perhaps  I  may,  hereafter,  give  you  an  account  of 
my  excursion  along  that  section  of  Maclure,  in  which  I  may 
give  you  a  more  particular  description  of  the  Westfield  ser- 
pentine. 

720  feet;  Coarse  granite,  with  white  and  flesh-coloured 
felspar,  black  and  silvery  mica. 

700  feet.  A  stratum  of  red  mica  slate,  abovt  fcrur  feet 
thick. 

Vol.  I....N0.  2.  13 
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6d4feet.  Coarse,  flesfa-colovred  gmnite.  Tliis  is  the 
bandsomest  granite  in  the  whole  drift.  Here  we  find  the  most 
beautiful  specimens  of  graphic  granite,  both  flesh-coloured  and 

680  feet.  A  stratum  of  Kirwan's  steU-^tein.  That  is,  an 
aggregate  of  fine-grained  quartz  and  mica,  without  any  felq»ar. 
The  quartz  is  mostly  greenish,  probsMy  coloured  by  the  next 


670  feet.  Beautifiil  ^een  soapstone.  Very  cinnpact,  but 
rather  softer  than  that  kind  in  conunon  use  for  inkstimds. 

666  feet.  A  green,  granular  aggregate.  It  seems  to  be 
made  up  of  fine  fragments  of  quartz,  soapstone,  and  nnca, 
rarely  a  litUe  felspar,  slightly  compacted  together. 

jRemarft.  All  the  strata,  from  the  inner  termination  of  the 
drift  to  this  place,  a  distance  <^  one  hundred  and  thirty-fi>ur 
feet,  are  nearly  vertiod,  or  a  very  little  inclined.  Here  they 
begin  to  approach  a  horizontal  position. 

The  green  aggregate  continues  as  far  as  the  air-well,  a  ^s- 
tance  of  66  feet,  with  some  trifling  variations  in  the  size  and 
proportions  of  the  aggregated  fragments. 

500  feet  A  granulated,  schistose  aggregate,  chiefly  of 
quartz  and  mica.  Though  the  constituents  and  the  form  o£ 
die  rock  correspond  very  nearly  with  mica  slate,  it  cannot  be 
considered  as  the  primitive  mica  slate  rock.  It  is  so  slightly 
compacted  that  it  can  scarcely  be  kept  from  fallii^  to  pieces. 
Its  position  is  nearly  horizontal. 

480  feet.  A  stratum  of  coal,  half  an  inch  thick.  This 
stratum  may  be  traced,  at  different  intervals,  one  hundred  and 
eighty  feet  along  the  drift  towards  its  mouth,  it  lies  between 
the  strata  of  the  last  described  schistose  aggregate. 

400  feet.  An  ^gregate  appears,  alternating  with  the  loose 
schistose  rock,  which  resembles  the  red  sandstone,  but  is  of 
a  less  firm  texture. 

From  this  place  all  the  strata,  east  of  the  soapstone,  occa- 
sionally appear,  for  the  distance  of  about  three  hundred  feet. 
This  is  probably  on  account  of  their  undulatory  forms  and 
horizontal  position.    Most  of  the  way  we  find  the  lower  part 
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of  the  walls  to  consist  of  a  kind  of  send-indnrated  pudding* 
stone.  Sometimes  a  thin  stratum  of  fine,  loose  sand  occurs. 
At  300  feet  the  coal  stratum  disappears,  passing  helow  the 
bottom  of  the  drift. 

The  last  hundred  feet  is  chiefly  gravel,  which  is  now  sap- 
ported  by  timbers. 

Southampton,  Aug.  26,  1818. 


Art.  VIL  On  the  Peat  of  Dutckea  Caunty-'-'read  Before 
the  Lyceum  of  Natural  History^  in  New-York^  by  the 
Rev.  F.  C.  ScjBAEFF£B|  of  Ncw-Yorh,  and  by  him  ernn- 
municated  to  the  Editor. 

XN  May,  1817, 1  brought  specimens  of  marl  and  peat  from 
Dutchess  county,  which  were  taken  from  a  fen  or  bog  occu- 
pying an  area  of  some  acres.  These  fens  occur  frequently  in 
the  towns  of  Rhinebeck,  Northeast,  Clinton,  &c.  in  Dutchess 
county.  During  a  part  of  the  year  they  are  covered. with 
water. 

A  pit  was  dug  in  the  bog  from  which  I  procured  the  speci- 
mens. The  order  and  depth  of  the  well-defined  strata  which, 
were  exhibited  by  this  excavation,  I  noted  in  my  memorandum 
book,  from  which  I  extract  the  following : 

After  clearing  away  the  fresh  sod  and  recent  vegetable 
mould,  there  appeared, 

1.  A  stratum  or  bed  of  peat,  commonly  called  turf  varying 
in  depth  from  three  to  four  feet. 

^.  A  stratum  of  peat  and  marl  commingled;  depth  two 
feet. 

3.  A  stratum  of  pure  marl,  from  two  to  three  feet.  Below 
these  there  was  an  appearance  of  sand  and  blue  clay. 

The  first,  or  upper  stratum,  consists  o£  compact  peat.  This 
substance,  when  first  taken  up,  is  of  a  dark  brown  colour,  soft, 
and  rather  viscid.  Some  vegetable  fibres  and  vacuous  seeds 
are  distributed  throughout  the  mass.  It  may  be  moulded  to 
any  convenient  form.     When  perfectly  dry,  the  texture  of 
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this  Variety,  of  which  there  is  a  specimen  before  yon,  acquires 
a  high  degree  of  solidity.  Its  fractare  is  earthy ;  the  colour  is 
lighter. 

I  should  not  have  offered  more  on  this  subject  than  the 
labelled  specimen,  had  I  not  made  a  most  satisfactory  experi- 
ment with  this  kind  of  fuel,  which  may  be  obtained  in  great 
abundance  in  our  own  State.  It  is  easily  kindled ;  bums  with 
a  bright  flame ;  yields  a  bluish  smoke,  and  produces  an  odour 
similar  to  that  which  attends  the  combustion  of  gramineous 
substances.  But  this  is  momentary.  When  thoroughly  kin- 
dled, it  bums  with  less  flame,  yields  a  small  proportion  of 
blackish  smoke,  and  sulphurous  acid  gas  is  evolved,  though  I 
cannot  discover  any  pyrites.  It  burns  for  a  long  time,  and  emits 
a  great  body  of  heat.  It  leaves  a  very  small  proportion  of  light, 
grayish  white  ashes  ;  on  which  I  have  as  yet  made  no  experi- 
ments, having  this  day,  for  the  first  time,  paid  particular  atten- 
tion to  this  substance,  attracted  by  the  unusual  hardness  which 
it  acquired  since  it  is  in  my  possession  :  and  not  many  hours 
have  elapsed  since  I  subjected  it  to  combustion.  The  attempt 
succeeded  so  well,  that  I  cannot  refrain  from  expressing  my 
opinion,  that  this  variety  of  peat  will  answer  as  an  excellent 
substitute  for  the  best  Liverpool  coal.. 


Art.  VIII.    Notkee  of  Geology  in  the  West-Indies. 
REMARKS. 

XN  the  former  Number  of  this  work,  a  notice  was  published 
respecting  siUceous  petrifactions  of  wood,  from  Antigua.  We 
now  publish  a  geological  sketch  of  the  island,  with  notices  of 
some  other  parts  of  the  West  *  ndies.  This  communication  is 
made  by  a  friend,  with  permission  to  publish  it.  It  is  a  pro- 
duction of  ^the  pen  of  Dr.  Nugent,  of  St  Johns,  Antigua,  a 
gentleman  of  eminent  scientific  acquirements,  who,  it  is  hoped, 
will  continue  his  laudable  and  able  efforts  to  illi^strate  the 
natural  history  of  the  West- Indies. 


Digitized  by 


Googk 


Dr.  Nugent  on  the  Geology  of  Antigua*  141 


Memorandum  concerning  the  Geology  of  Antigua^  ^c. 

The  southern  and  more  mountainous  part  of  the  island  con- 
sists of  trap  rocks ;  more  particularly  of  trap  breccia  and 
wack^-porphyry.  On  these  beds  rests  a  series  of  very  pecu- 
liar stratified  conglomerate  rocks.  .Thes&  strata  vary  exceed- 
ingly in  colour  and  thickness,  but  all  dip,  at  a  considerable 
angle,  to  the  northwest.  The  more  usual  character  of  this 
rock,  is  that  of  a  clayey  basis,  with  minute  particles  of  felspar,  and 
small  spots  ofgriinerde*  (or  chlorite  Baldog6e.)  This  latter  is 
frequently  diffused  oyer  the  whole,  and  gives  it  a  green  tinge  : 
the  colour  has  been  thought  by  some  to  proceed  from  the  im- 
pregnation of  copper,  but  I  am  rather  of  opinion  that  is  owing  to 
manganese  and  iron.  The  conglomerate  character  of  this  rock,  is 
derived  from  its  having  imbedded  in  it,  or  incorporated  with 
it,  numerous  fragments,  of  all  sizes,  of  petrified  wood,  chert, 
with  and  without  coralline  impressions,  agate,  jasper,  amygda- 
loid, greenstone,  homstone,  porphyry,  porphyry  slate,  and 
other  subst^mces. 

On  this  singular  class  of  «trata,  reposes  an  extensive  calca- 
reous formation,  occupying  the  northern  and  eastern  part  of 
the  island,  having  ntbotdinate  to  it,  and  at  its  lowest  part,  where 
it  is  in  contact  with  the  conglomerate,  large  beds  and  patches 
of  chert,  which  contains  also  a  vast  variety  of  petrified  woods, 
several  of  which  are  of  the  palm  tribe,  with  silicified  shells,., 
chiefly  ceriikea ;  though  at  the  Church-hill,  at  St.  Johns,  formed 
of  this  chert,  xasts  of  bivalve  and  ramose  madrepores  are  like- 
wise fqund.  The  calcareous  beds  are  principally  of  a  friable 
marl,  with  blocks  and  layers  of  limestone  irregularly  included. 
In  this  formation^  are  many  fossil  shells,  both  in  the  calcareous 
and  siliceous  state ;  and  there  appear  to.be  some- beds,  wherein 
is  a  mixture  of  shells  of  marine,  and  others  of  a  fresh  water, 
or  at  least  a  terrestrial  origin.  The  coralline  agates  found  in 
Bodules  and  patches  therein,  and  which  may  readily  be  dis- 


*  The  gfeen  earth  of  most  mfaienlppits.    Editob. 
f  fbrmaliofi— a  geological  phraae,  of  German  origia. 
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tinguished  from  the  coralline  chert  of  the  prerious  beds,  are 
the  most  beautiful  which  have  any  where  been  yet  noticed ; 
and  when  well  selected  and  polished,  make  very  pleasing 
ornaments. 

The  island,  as  well  as  Barboda,  thirty  miles  to  the  north- 
ward, the  Grsmde  Terre  part  of  Guadaloupe,  at  a  sinular  dig- 
tance  to  the  southward  and  eastward,  with  several  others  of 
the  West-India  Island,  give  proof  of  an  extensive  formation, 
more  recent  than  those  to  which  naturalistB  have  heretofore 
principally  confined  their  attention ;  and  wMch  is,  perhaps, 
contemporaneous  with,  if  not  later  than,  the  Paris  Basin^  so 
well  described  by  Cuvier  and  Brongniart. 

AprU  lOih,  1818.  N.  N. 

N.  B.    A  few  specimens  nre  sent. 

REMARKS. 

if  the  above  paper  be  read  attentively,  in  connexion  with 
that  in  No.  I.  on  the  petrified  wood  of  Antigua,  it  will  afibrd 
some  very  curious  information  to  the  geologist  respecting 
these  petriftctions,  and*  must  lead  to  interesting  specula- 
tions respecting  their  origin,  under  circumstances  so  very 
peculiar,  and  to  which  we  do  not  recollect  to  have  heard  of 
any  parallel. 


Art.  EK.  Discovery  of  Native  Crystallized  Carbonate  of 
Magnesia  on  Staten-Island^  with  a  Notice  of  the  Geology 
and  Mineralogy  of  that  Island^  by  Jjlmks  Pierce,  Esq. 
ofNeW'Yorkf  tn  a  Letter  to  the  Editor. 

New- York,  October  19,  1818. 
Dear  Sir, 

X  FORWARD  you  a  few  mineral  specimens  characteristic  of 
Staten-Island,  including  native  carbonate  of  magnesia,  in  acicu- 
lar  crystals.    I  discovered  this  new  Ibrm  and  locality  of  mag- 
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aesia  in  exanuniiig  the  strata  exhibited  in  an  excavation  now 
making,  under  the  delniiye  expectation  of  finding  gold»  about 
three  miles  from  the  Qjuarantine.  In  descending  the  shaft, 
sunk  perpendicttlarlj  in  steatite,  magnesite,  veins  of  talc,  and 
green  translucent  asbestos  were  observed  at  depths  from  six 
to  thirty-five  feet.  The  mi^esite  was  found  to  embrace  veins 
and  cavities  containii^  native  carbonate  of  magnesia,  in  veijr 
white  acfeular  crystals,  grouped  in  minute  fibres  radiating  from 
the  sides,  but  not  always  fiUmg  the  veins  and  cavities.  The 
crystds  were,  in  some  instances,  suspended,  assuming  a  sta- 
lactical  form.  This  carbonate  of  magnesia  dissdves  entirely 
in  diluted  sulphuric  add,  with  considerable  effervescence  and 
chemical  action,  producing  a  bitter  compound,  from  which  salts 
of  easy  solution  are  formed  by  evaporation.  The  magnesite  in 
which  these  crystals  are  finind,  appears  to  be  composed  of  car- 
bonate  of  magnesia,  steatite,  aad  tdc,  disintegrating  really 
upon  exposure  to  air  and  moisture  :  it  effervesces  considerably 
in  sulphuric  acid,  forming  a  very  bitter  fluid  that  soon  exhi- 
bits crystals,  indicating  that  magnesia  enters  in  laige  propor- 
ti<Hi  into  its  constitution.  Magnesite  may  perhaps  be  found  at 
this  place  in  quantity  sufficient  fi>r  a  successful  manufacture  of 
j^psom  salts.  Small  regular  hexaedral  crystals  of  mica,  were 
noticed  in  steatite.  Chromate  of  iron  was  sparingly  difiused 
thpou[^  the  different  minerals  raised  from  various  depths. 

A  few  remarks  and  facts  respecting  the  geokgy  and  minera- 
logy of  Staten-Island,  may,  perhaps,  give  some  additional 
interest  to  the  specimens  presented. 

Staten-Island  (which  constitutes  Richmond  county)  is  situa- 
ted about  seven  miles  southwest  of  the  city  of  New- York, 
extends  from  northeast  to  southwest  about  fifteen  miles,  in  a 
strai^t  line,  with  an  average  width  of  six.  It  exhibits  a  con- 
siderable diversity  of  surface.  The  eastern  part  is  composed 
principally  of  elevated  ground :  a  mountain  chain  is  observed 
to  take  its  rise  in  the  vicinity  of  a  narrow  sound  caUed  the 
Kills,  and  sweep,  in  a  semicircular  form,  near  the  eastern 
shore;  it  then  ranges  southwest,  parallel  with,  and  distant 
from  Amboy  Bay,  about  two  miles,  terminating  near  the  centre 
of  the  island,and  forming,  with  the  exception  of  some  passives,  a 
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continued  chain,  which,  on  the  eastern  and  southern  sides,  is 
Tery  steep,  hut  not  precipitous  ;  it  gradually  declines  to  the 
west  and  north,  and,  in  some  places,  it  presents  on  its  summit 
table  land  of  considerable  extent.  A  prominent  ridge  crosfetes 
the  island,  connecting  the  elevated  ground  of  the  south,  with 
the  hills  of  the  northern  part.  A  species  of  steatite,  contain* 
ing  veins  of  common,  indurated,  and  scaly  talc,  amianthus, 
and  most  of  the  varieties  of  asbestus,  and  some  chromate  of 
iron,  constitutes  the  nucleus  of  the  whole  mountain  range  and 
elevated  ground  of  the  eastern  division,  stamping  it  as  primi- 
tive. Tlus  steatite  aj^roaches,  in  most  places,  within  a  foot 
and  a  half  of  the  surfice,  and  appears  in  small  angular  loose 
blocks,  wherever  the  soil  has  been  removed.  Its  colour  is  a 
greenish  yellow;  it  is  brittle,  very  adhesive  to. the  tongue, 
but  little  unctuous,  and  probably  contains  more  alumine  and 
less  magnesia  than  steatites  in  general.  Much  of  it  decom- 
poses when  exposed  to  air  and  moisture,  and  forms  a  good 
mould,  whenever  the  descent  of  ground  permits  an  accumula- 
tion of  earth.  It  is  not  improbable,  that  in  most  places  of  the 
Staten-Island  hills,  when  magnesia  constitutes  a  considerable 
ingredient  of  the  rock,  it  will  be  found  saturated  with  carbonic 
acid,  obviating  the  objection  to  common  magnesian  minerals  in 
agriculture. 

The  minerals  observed  on  the  surface  of  the  northeast  part 
of  this  chain  of  hills  are,  secondary  greenstone,  asbestoid, 
sandstone,  granite,  and  gneiss,  sparingly  scattered  in  rolled 
masses.  In  addition  to  these  rocks,  in  the  middle  and  west- 
em  part  of  the  chain,  a  mineral  of  uncommon  appearance  is 
observed.  It  is  composed  principally  of  quartz,  rough,  with 
numerous  cells  of  various  forms,  in  which  small  siliceous  crys- 
tals are  generally  found :  the  veins  or  plates  of  quartz  that 
intersect  each  other,  often  embrace  talc  and  oxide  of  iron, 
which,  decomposing,  g^ves  some  specimens  the  appearance  of 
volcanic  origin.  Associated  with  this  cellular  ferrugiiious 
quartz,  brown  haematite  if  often  observed ;  this  valuable  ore 
often  yields  eighty  per  cent,  of  iron  of  best  quality  ;  its  fibres 
assume  a  variety  of  shapes  ;  they  were  observed  at  Staten- 
Island,  straight  and  carved,  radiating  from  a  centre,  and  exhi- 


Digitized  by 


Googk 


Nativt  Cryitdttized  Carbonate  ofMagnuia.      145 

biting  the  stalactical,  cylindrical,  and  botryoidal  fonns,  often 
displaying  a  black  polished  sur&ce  and  glistening  lustre. 
Ferraginoos  minerals  are  abundant  on  the  mountain  for  seve- 
fal  miles.  A  granular  oxide,  called  by  miners  shot-ore,*  from 
its  being  principally  composed  of  spherical  grains  of  various 
sizes,  was  often  noticed,  and  appears  in  some  places  in  exten- 
sive beds  :  it  is  easily  ftised,  and  affords  a  large  per  centage  of 
good  iron  for  castings.  A  heavy  ore,  with  a  smoodi  surlace 
and  some  lustre,  bearing  a  considerable  resemblance  to  native 
iron,  is  sometimes  seen.  Banks  of  white  siind,  resembling  the 
siliceous  particles  of  the  seashore,  are  noticed  on  the  moun- 
tain tops,  containing  masses  of  c<Mnpact,  heavy  ferruginous 
sandstone,  similar  to  the  rocks  of  our  alluvial  seaboard.  Large 
beds  of  water-worn  siliceous  pebbles,  in  no  way  differing  from 
those  washed  by  the  ocean,  are  seen  on  the  height  of  the 
ridge,  in  which  excavations  have  been  made  several  feet, 
leaving  the  depth  of  the  mass  uncertain.  On  some  of  the 
eminences,  for  a  considerable  extent,  vegetation  is  entirely 
excluded  by  an  iron-bound  soil.  Iron  ore,  imbedded  in  an 
earth  coloured  by,  and  partly  composed  of,  oxide  of  iron, 
occupies  the  surface  ;  and  chalcedony  and  radiated  quartz  are 
sometimes  observed  on  the  primitive  ridge.  Prospects  from 
many  of  these  eminences  are  extensive  and  diversified.  On 
one  side,  the  ocean  and  a  great  extent  of  coast  are  in  view ; 
on  the  other,  a  rich  landscape  of  hills  and  plains,  the  eye  rest- 
ing on  the  highland-chain  and  the  mountains  bordering  Penn- 
sylvania ;  the  harbour,  at  your  feet,  presents  a  busy,  ever- 
varying  scene,  and  the  city  of  New- York  appears  to  great 
advantage  from  this  point  of  observation. 

The  district  betv^een  the  mountain  and  the  narrows,  the 
thickly  settled  and  well-cultivated  plain  bordering  Amboy  bay, 
and  much  of  the  western  division  of  the  island,  are  decidedly 
alluvial.  Adjacent  to  Fort  Tompkins,  detached  pieces  of  cop- 
per ore  have  been  found.  I  have  observed  petrifections  of 
marine  shells  in  rocks  excavated  in  that  neighbourhood, 
twenty  feet  from  the  surface,  and  sixty  above  the  ocean. 

•  Doubtleu  ^  pea  ore  of  the  Wemerians.    Esxtob. 
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The  wei^ern  part  of  the  island  prefleata  moderate  eleva'* 
tions ;  the  aoil^  a  good  medium  of  sand  and  clay,  is  in  general 
fertile  ;  bot  a  tract  near  the  termiaatioD  ia  sandj  and  barren. 
$ome  creeks  penetrate  to  near  the  centre  of  the  island,  and 
are  bordered  by  earteasiTe  salt  meadow*.  Except  at  the  pri- 
mitive range,  I  have  obsenred  in  no  part  of  the  island  hurge 
.  beds  of  rock  that  can  be  caUed  in  place ;  but  rolled  masses  of 
greenstone,  sandstone,  gneiss,  granite,  red  jasper,  and  indu- 
rated clay,  appear  in  general  spariai^y,  but  sometimes  in 
aboadance,  on  the  snrfece.  Ligpute  hai  been  found  in  small 
quantities  in  the  western  part  of  the  island.  A  chalybeate 
spnog,  of  no  great  strength,  is  the  only  mineral  water  met 
with  in  Richmond  county*  The  ponds,  wells,  aadstreama, 
contain  a  soft  water,  holding  no  lime  in  solution. 

REMARKS. 

We  hare  already  published  (p.  64.)  Mr.  Pierce's  dis- 
covery of  the  pulverulent  carbonate  of  magnesia,  and  have 
pointed  out  its  connexion  with  Dr.  Brace's  previous  dis- 
covery of  the  hydrate  of  magnesia,  or  pure  magnesia  com- 
bined with  water  only.  Mr.  Pierce  has  now  added  another 
important  link  to  this  chain,  and  future  mineralogists  niay 
quote  the  vicinity  of  New- York  as  affording, 

] .  Pure  magnesia,  crystallized  and  combined  with  water  only. 

9.  Carbonate  of  magnesia,  pulveralent  and  white. 

3.  Carbonate  of  magnesia,  in  very  deUcate  and  perfectly 
white  acicular  crystals. 

We  possess  specimens  of  them  all. 

Art.  X.  On  a  curious  substance  which  accompanies  the 
native  Nitre  of  Kentucky  and  ofJifrica.  Communicated 
in  a  letter  to  the  Editor ^  front  Samuel  Brown,  M .D. 
late  of  Kentucky^  now  of  the  Alabama  Territory. 

REMARKS. 

X  HE  scientific  public  were  several  years  ago  laid  under 
obligations  to  Dr.  Brown,  for  a  very  interesting  and  instruc- 
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t^tre  aceooBt  of  tbc  nkre  cavern*,  &c.  of  Kentuckj,  pubfished 
in  tbe  Tramactions  of  the  Pfatlosoi^cal  Society,  in  PkiMel- 
'  phis,  Vol.  VI.,  and  in  Brace's  Journal,  Vol.  I.  p.  100.  Tbe 
following  communication  aroie  from  a  conversation  on  that 
subject  between  Dr.  Brown  and  the  Editor. 

New-Haven^  My  27,  1818. 
Dear  Sir,  ' 

I  hare  just  found  the  paisage  I  referred  to  the  other  daj, 
relative  to  the  existence  c^  native  or  sandrock  nitre  in  the 
interior  of  Sbuthern  Africa.  It  is  in  Barrow,  and  not  in  Vail* 
lant,  as  I  thought  when  I  had  the  pleasure  of  convening  with 
you  concerning  it.  I  am  much  obliged  to  you  for  recalling 
my  attention  to  that  curious  subject,  as  it  has  brought  to  my 
recollection  a  fact,  which  I  believe  I  omitted  to  mention  in 
my  memoir,  (viz.)  the  existence  of  a  black  substance  in  the 
clay  under  the  rocks,  of  a  bituminous  appearance  and  smell. 
This  I  remember  to  have  seen  in  a  rock-house,  near  the  Ken- 
tucky river,  where  very  considerable  quantitites  of  sandrock 
nitre  had  been  obtained.  This  substance  was  found  in  masses 
of  a  few  ounces  weight,  and  in  the  crevices  of  the  rocks*  near 
the  basis  of  the  side  walls.  The  smell  was  not  wholly  bitu- 
minous, but  resembled  ^at  of  bitumen  combined  with  musk. 
I  am  quite  unable  to  account  for  the  formation  of  the  nitre,  or 
the  production  of  this  black  substance  which  sometimes  accom- 
panies it,  both  in  Africa  and  America.  Had  I  seen  Mr.  Bar- 
row's travels,  when  I  noticed  the  bitumen,  I  should  certainly 
have  paid  more  attention  to  it.  But  perceiving  no  relation 
between  the  rock  nitre  and  the  masses  of  this  substance,  my 
examination  of  it  was  much  too  superfkial.  I  do  not  very 
well  understand  what  Mr.  Barrow  means  by  saying,  that  many 
wagon  loads  of  animal  matter  lay  on  the  roo/*  of  the  caverns  in 
Africa.  I  saw  no  such  matter  on  the  roof  of  the  rock-houses 
in  Kentucky.  Certainly  the  caverns  have  been  the  habita- 
tions of  wild  beasts,  and  great  quantities  of  leaves,  &c.  have 
been  mixed  with  the  debris  of  the  superincumbent  rocks, 
but  it  does  not  seem  probable,  that  much  animal  matter  could 
be  filtrated  through  a  roof  of  rock,  perhaps  forty  or  fifty  feet 
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in  thickness.  The  subject,  however,  is  very  curious,  and 
deserves  much  more  attention  than  any  of  us  have  bestowed 
upon  it. 

Extract  from  BarromU  Southern  Africa^  p,  291.    'M'eW'York 
edition. 

'*  About  12  miles  to  the  eastward  of  the  wells,  (Hepatic 
wells,)  in  a. kloof  of  the  mountain^  we  found  a  considerable 
quantity  of  native  nitre.  It  was  in  a  cavern  similar  to  those 
used  by  the  Bosgesmans  for  their  winter  habitattons,  and  in 
which  they  used  to  make  the  drawings  above  mentioned; 
The  under  gurface  of  the  projecting  stratum  of  calcareous 
stone,  and  the  sides  that  supported  it^  were  incrusted  with  a 
coating  of  c/^ar,  white  udtpetre^  that  came  off  in  flakes,  from  a 
quarter  of  an  inch  to  an  inch  or  more  in  tluckness.  The 
fracture  resembled  that  of  refined  sugar,  it  burnt  completely 
away  without  leaving  any  residuupi ;  and  if  dissolved  in  water, 
and  thus  evaporated,  crystals  of  pure  priimatic  nitre  were 
obtained.  This  salt,  in  the  eame^  state,  is  to  be  met  with 
unden  the  sandstone  strata  of  many  of  the  mountains  of  Africa  ; 
but,  perhaps,  not  in  sufficient  quantities  to  be  employed  as  an 
article  of  export.  There  was  also  in  the  same  cave,  running 
down  the  sides  of  the  rock,  a  black  substance,  that  was  appa* 
rently  bituminous.  The  peasants  called  it  the  urine  of  the 
das.  The  dung  of  this  gregarious  animal  was  lying  upon  the 
roof  of  the  cavei^i  to  the  amount  of  many  wagon  loads.  The 
pbtrid  animal  matter,  filtrating  through  the  rock,  contributed, 
no  doubt,  to  the  formation  of  the  nitre*  The  Hepatic  wells 
and  the  native  nitre  rocks  were  in  the  division  of  Agst^r 
Sneuwberg,  which  joins  the  Tacka  to  the  southwest" 

Should  I  ever  visit  Kentucky  again,  I  hope  that  I  shall  be 
able,  to  give  a  better  account  of  these  caverns,  which  certainly 
are  highly  deserving  of  the  attention  of  naturalists. 

In  Philadelphia,  you  may  have  an  opportunity  of  seeiiig 
some  smal)  specimens  of  the  sandrock,  containing  nitre,  now 
in  the  cabinet  of  the  Philosophical  Society. 
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BOTANY. 


Abt.  XI.    DescnptionB  of  species  of  Sponges  observed  on 
the  shores  of  Long-Island.  By  C.  S.  Rafines^uk,  Esq. 

X  HE  sponges  are  one  of  the  most  singular  productions  of 
nature ;  and,  eyen  to  this  time,  naturalists  are  divided  in 
opinion  respecting  their  real  rank  in  the  scale  of  oiganized 
heing9.  Some  helieve  that  they  are  animals,  helonging  to  the 
class  of  polyps,  next  to  the  genus  of  a^yomiim,  while  many 
contend  that  they  are  not  animals,  but  plants,  of  the  tribe  of 
/yet,  or  marine  vegetables.  I  am  inclined  to  adopt  this  latter 
opinion,  since  in  all  those  which  I  have  seen,  in  Europe  and 
America,  lio  perceptible  motion  nor  sensibility  wsis  jto  be  dis- 
cerned in  any  stage  of  their  existence ;  and  Uiose  who  have 
acknowledged  their  animality,  bring  no  stronger  proof  thereof 
than  an  occasional  slight  shrinking  under  the  hand,  and  an 
animal  smell,  which  are  common  to  some  marine  plants. 

Whatever  be  the  truth  on  the  subject,  these  doubtful 
opinions  prove  that  they  are  of  the  many  connecting  Unks 
between  animals  and  plants.  This  is  is  not  a  proper  place  to 
decide  this  controversy  ;  I  mean  merely  to  make  known  new 
species  of  this  tribe  of  being?,  which  1  observed  last  year,  on 
the  shores  of  Long-Island.  Such  a  fragment  will  be,  perhaps, 
the  first  attempt  of  the  kind ;  when  more  species  shall  be 
known,  the  subject  may  be  investigated  with  more  certainty 
and  accuracy. 

1.  Spimgia  albescens^  Raf.  (Whitish  sponge.)  Efifuse, 
compressed,  irregular,  perforated,  somewhat  branched,  une- 
qually lobed,  whitish,  smooth  ;  lobes  truncated ;  cells  porose, 
very  minute,  nearly  equal ;  small  unequal  cells  inside. 

Found  near  Bath  and  Gravesend,  in  sandy  bottoms.  A 
laige  species,  sometimes  over  a  foot  broa^^  of  quite  an  irre- 
gular shape,  rather  flattened,  about  one  inch  thick ;  partly 
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gibbose ;  concave  now  and  then,  and  with  large,  irregular 
openingii',  as  if  kuge  braadieB  were  anastomosed;  circum- 
ference branched  or  lobed,  very  jagged,  sinns  obtase,  lobes 
elongated  obtuse,  truncate  or  flat,  unequally  divided.  The 
substance  is  entirely  of  a  cinereous  white,  outside  and  inside, 
of  a  soft  arid  brittle  nature,  rather  friable ;  covered  outside 
with  minute  pores  of  an  oblong  or  round  shape,  and  full  o( 
small  unequal  cells  inside. 

2.  Spcngia  ostraciniL,  Raf.  (Oyster  sponge.)  Very 
branched,  erect,  red,  pa;»llo6e  ;  branches  unequal,  often 
dichotome,  obtuse  ;  cells  porose,  oblong,  neariy  equal. 

It  is  often  found  on  the  common  oyster.  (Ostrea  virgimca.) 
It  rises  from  four  to  six  inches,  the  colour  is  a  fine  red,  it 
Inranches  from  ^he  base  ;  tiie  brsmches  are  unequal,  straight, 
cyhndrical,  or  compressed.  Substance  stupose.  Surface 
cohered  with  small  papiila  and  amaU  oblong  unequal  pores. 

3.  Spwigia  cespitosa^  RaT.  (Bushy  sponge.)  Branched, 
t^espitose,  yellowish,  rough,  papillose  ;  branches  &8ciculate#, 
upright,  unequd,  flexuose,  comfH^ssed,  slightly  anastomosed, 
nearly  £chotome  upwards  ;  cells  porose,  ohlong,  nearly  equal, 
maigin  lacerated. 

Found  also  on  the  oyster,  but  more  seldom  than  the  fore- 
going ;  the  specimens  which  I  saw  was  found  on  the  Bluepoint 
oysters,  by  Dr.  £ddy«.  It  becomes  brown  by  drying.  It  rises 
from  four  to  six  inches,  the  margin  of  the  cells  or  pores  is 
torn  into  papillar,  stiff  processes,  which  produce  a  rou^  sur- 
face.    Substance  stripose.     Intemd  cells  oblong,  very  sinall. 

4.  Spongia  cladonia,  (Cladonian  sponge.)  Branched  efiiise, 
smooth,  pale  fulvous,  stem  procumbent,  branches  distichd, 
one-sided,  erect,  simple  or  divided,  obtuse ;  cells  porose, 
minute ;  some  larger  round. 

I  haveibund  this  species  at  Bath  and  at  Sandy-Hook,  on 
sandy  bottoms.  Length  about  six  inches.  Stem  and  branches 
cylindrical  or  compressed.  Substance  fibrose,  anastomed, 
branches  divaiicate,  ascendent,  semi  dichotomose  or  simple^ 
unequ^,  thicker  towards  the  top. 

5.  i^ongia  virgata.  (Slender  sponge.)  Nearly  branched, 
smooth,  fulvous,  stem  divided,  slender,  cylindrical,  knobby. 
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branches  ereet,  filettder,  nearly  heads  acnte  ;  pores  unequal^ 
irregalar,  small. 

A  small  species^  three  inches  hi^^  found  at  Oysterbay, 
en  rocky  bottoms,  rare  ;  stem  with  few  branches,  and  imper- 
fect ones,  like  knobs.  Sisbstance  stupose.  Branches  round, 
alternate,  «mdL    Pores  without  any  determinate  shape. 


Art.  XII.  Mevioir  on  the  Xanihium  macvlatunif  a  New 
Speciet  fnm  the  State  of  JVewrTork,  tfc.  hy  C.  S. 
RAFiNEsqyc,  £s(^.   . 

JrURSH  and  Michaux  mention  only  one  species  of  American 
Xanikiwn,  the  X.  strumarivnuy  wh3e  there  are  three  noticed 
in  the  catalogue  of  Dr.  Muhlenberg,  the  abovie  species,  and  the 
JT.  orienteie^  and  X,  spinosum.  .The  first  and  the  last  are 
natives  of  Europe,  and  have  been  naturalized  in  the  United 
States,  with  many  other  plants.  The  species  cdled  X,  arientale 
by  Dr.  Muhlenberg,  appears  however  to  be  a  native  ;  but  the  X. 
tierUale  of  Linnasus,  is  a  native  of  Siberia,  Japan,  and  the  East< 
In<Hes  ;  and  when  plants  are  found  to  grow  in  such  opposite 
quarters  of  die  globe,  a  strong  presumption  arises  that  they 
^re  not  identical  species,  which  presumption  has  been  con- 
firmed by  experience  in  many  instances,  whenever  the  plants 
of  both  countries  have  been  accurately  examined.'  Decandolle , 
in  the  French  Flora,  (2d  edit,  of  1815.)  vol.  6.  p.  356. 
describes,  under  the  name  of  JT.  macrocarpoHy  a  species  found 
in  France,  and  which  he  takes  to  be  the  real  X,  orientate  of 
Linnaeus.  He  has  changed  its  name,  because,  he  says,  that  it 
is  not  certain  that  the  X.  arientale  grows  in  Asia ;  or,  if  any 
grows  there,  that  it  is  identic  with  his  species  ;  which,  how< 
ever,  is  really  the  X.  orienUUe  of  Linnaeus,  Son,  Lamark,  and 
€raertner.  He  adds,  that  he  possesses  in  bis  herbarium,  a 
species  from  Canada^  different  from  his  X.  macrocarpon  which 
has  been  figured  by  Morison,  on  whose  authority  some  authors 
have  asserted  that  the  X,  orientate  grew  in  Canada,  mistaking 
his  figure  for  that  plant. 
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From  the  above  statement,  it  appears  that  mach  obscuritjr 
and  difficulty  arises  in  botany,  when  errors  creep  into  the  dis- 
tinction of  species :  to  detect  those  errors,  and  to  ascertain  the 
synonyme  of  obscure  species,  is  not  one  of  the  least  useful 
botanical  labours.  Having  found,  last  year  and  this  year,  in 
the  neighbourhood  of  New- York,  a  species  of  Xanihium  differ- 
ent from  any  described  by  the  authors,  and  intermediate  be- 
tween the  X  strumarium  and  X,  arietUcde  of  Linnaeus,  I  pre- 
sume that  it  may  be  the  X,  orierUale  of  Muhlenbei^,  Leconte, 
and  Morison^  and  the  Xanihium  of  Canada,  mentioned  by 
DecandoUe,  Dumont,  &c.  I  have  given  to  it  the  name  of 
X.  fnacttiatum^  since  the  stem  is  spotted  like  the  Ckmium  fnacu- 
latum.  None  of  those  authors  having  described  it,  I  suppose 
that  ils  description  will  be  acceptable,  and  will  serve  to  fix  this 
new  species  among  the  American  botanists. 

Therefore  it  will  appear^  that  the  X.  orientale^  which  had 
be^i  considered  as  a  natives  of  Asia,  Europe,  and  America,  is 
composed  of  at  least  three  species ;  the  European  speciesi 
which  has  been  called  X.  maerocarpon  by  DecandoUe,  the 
American  species,  which  I  have  called  X.  macufcUumy  and  the 
Asiatic  species,  to  which  the  name  of  X.  orientale  ought  to 
remain ;  but  which  ought  to  be  better  described,  and  more 
fiiUy  distinguished  from  the  X.  maerocarpon  by  those  who  may 
chance  to  meet  with  it.  I  even  suspect  that  many  species 
grow  in  Asia,  since  that  of  Ceylon  may  be  different  from  the 
Chinese  igid  Siberian  species. 

Xanihium  Maculatum. 

Definition,  Stem  flexuous,  round,  rough,  spotted  with  black  ;. 
leaves  long-petiolate,  cuneate-reniform,  nearly  trilobe,  sinuate- 
toothed,  obtuse,  rough,  and  thick ;  fruits  elliptic,  obtuse  muri- 
cate;  thorns  rough. 

Dticription,  The  root  is  annual,  thick,  and  white.  The 
stem  rises  from  one  to  two  feet ;  it  is  upright,  without  thorns, 
very  thick,  and  with  few  branches  ;  it  is  covered  with  oblong, 
black,  and  roug^  spots.  The  leaves  are  few,  but  large, 
with  very  long  petiols ;  they  are  nearly  reniform,  with  an 
acute  base,  and  have  three  nerves ;  the  teeth  are  unequa]> 
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large,  and  obtuse.  The  flowers  and  fruits  are  disposed  as  in 
X,  strumarium ;  but  the  fruits  are  generally  soUtary  ;  they  are 
half  an  inch  long,  nearly  cylindrical  obtuse,  with  the  two 
beaks  scarcely  perceptible  and  bent  in,  covered  with  short, 
thick,  and  rough  thorns,  rather  soil,  and  not  uncinate.  The 
whole  plant  has  a  peculiar  smell,  not  unpleasant,  somewhat 
between  the  camphorate  and  gravulent  odour,  but  weaker 
than  in  Conysa  camphorata^  kc. 

History.  This  plant  grows  on  Long- Island,  near  the  sea- 
shore and  marshes.  I  have  found  it  common  near  Bath,  on 
the  downs,  and  in  New-Jersey,  near  Bergen,  and  Powles- 
Hook,  on  the  margin  of  marshy  meadows.  According  to  Dr. 
Mulenberg,  it  grows  also  in  Pennsylvania ;  Messrs.  Torrey 
and  Leconte  found  it  on  tiie  island  of  New- York ;  imd  by 
Morison  and  DecandoUe's  account^  it  is  found  as  £ir  north  as 
Canada.  It  blossoms  in  August  and  September,  but  the  firuiti 
remain  on  the  plant  till  the  severe  frosts  of  December. 

Observations.  This  species  differs  from  the  X  mcLcrocarpon 
of  Decandolle,  by  having  smaller  fruits,  without  horns,  and 
whose  thorns  are  neither  hooked  nor  hispid  ;  by  not  having 
an  angular  stem,  but  a  round,  spotted  one,  and  by  its  leaves 
being  broader,  and  not  serrate,  &c.  Nearly  all  those  differ- 
ences exist  between  it  and  the  X.  orientaU  of  Asia,  wkieh  has 
not  yet  been  isolated  from  the  X.  macrocarpon.  The  X,  edri- 
natum  differs  from  this  by  having  oval  fruits,  with  aggregated, 
echinate,  and  hooked  thorns  ;  and  the  X,  strutnariumy  by  hav- 
ing cordate  hirsute  leaves,  the  fruits  aggregated,  with  hooked 
thorns  and  horned  tops.  The  X.  spinosum,  and  X.  fruticosum, 
are  so  totisdly  different  that  they  need  not  be  compared. 
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Art.  XIIL-  Description  of  the  Phalaena  Devastator^  (the 
Insect  that  produces  the  Cut-worm^)  communicated  for 
the  American  Journal  of  Science,  ^c.  by  Mr.  John  P. 
BracEi  of  Litchfield  J  Conn. 

JL  HIS  moth,  whose  laryais  one  of  our  most  destructtye  ene- 
micis,  helongs  to  the  Litmasan  fiunily  noctaa,  in  the  genus  pha- 
laena. Its  specific  characters  are  as  follow :  Wings  incum* 
bent  and  horizontal,  when  at  rest ;  body  long  and  thin ;  tho- 
rax thick,  but  not  crested  ;  head  small ;  eyes  prominent  and 
black  ;  antennae  setacious,  gradually  lessening  towards  extre- 
mities, and  slightly  ciliated ;  palpi  two,  flat,  broad  in  the  mid- 
dle, and  yery  hairy  ;  tongue  rolled  up  between  them,  not  yery 
prominent ;  clypeus  small«  legs  long,  smaU  and  hairy  ;  wings 
long  as  body ;  un^r  wings  shortest ;  colour  a  dark  silyery 
gray,  with  transyerse  dotted  bands  of  black  on  upper  wings. 
The  insect  lays  its  eggs  in  the  commencement  of  autnn^i,  at 
the  roots  of  trees  and  near  the  ground :  they  are  hatched  eady 
in  May.  The  habits  of  the  cut-worm  haye  been  often  and 
ilGdly  detailed.  They  eal  almost  all  kindis  of  yegetables,  pie* 
ferring  beaAs,  cabbages,  and  com.  They  continue  in  this 
state  about  four  weeks  ;  they  then  cast  their  skin  and  enjter 
the  pupa  state,  under  ground.  This  is  a  crustaceous  coyer- 
ing,  fitted  to  the  parts  of  the  future  insect.  In  this  they  con- 
tinue for  four  weeks  longer,  and  come  out  in  the  fly,  or  insect 
state,  about  the  middle  of  July.  All  those  chrysalids  that  I 
exposed  to  the  sun,  died  ;  and  all  those  that  were  kept  cool 
under  earth,  produced  an  insect :  hence  I  infer,  that  the  heat 
of  the  sun  will  kill  the  chrysalids.  If,  then,  the  ground  be 
ploughed  about  the  first  of  July,  many  of  those  insects  mi|^t 
be  destroyed,  and  the  destruction  of  the  productions  of  the 
next  year  preyented  ;  for  the  pupa  is  neyer  mor^  than  a  few 
inches  under  ground. 
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'The  pbalaeiia  deyastator  is  nerer  seen  dariog  the  day ;  it 
conceals  itself  in  the  creyices  of  buildings,  and  beneath  the 
bark  of  trees.  About  sun-down  it  leaves  its  hiding-place^  it 
constantlj  on  the  wing,,  and  very  troublesome  about  the  candlea 
in  houses.  It  flies  very  rapidly,  and  is  f^ot  easily  taken. 
'  Such  is  the  descrifiion  of  this  fonnidable  enemy  to-v^giita* 
tion.  No  efficacious  method  has  yet  been  taken  to  prevent  its 
roiages,  but  the  one  who  could  accomplish  it,  would  do  the 
cause  of  agriculture  an  essential  service. 


Abt.  XIV.  Description  of  a  ^Tew  Oentu  of  North  Ameri* 
can  Fresh-water  Rshj  Exoglossunif  by  C.  S.  Rafi- 
N£S^UB,  Es^. 

M.R.  LESUEUR  has  published,  in  the  5th  Number  of  the 
Journal  of  the  Academy  of  Sciences  of  Philadelphia,  for  Sep- 
tember, 1817,  the  description  of  a  new  fish,  wUch  he  calla 
Cyprinus  maxtUingua :  he  considers  it  as'  a  very  singular  and 
anomalous  species,  owing  to  the  peculiar  structure  of  its  lobed 
Itfwer  jaw  and  tongue,  which  is  external,'  and  situated  as  an 
appendage  to  the  former.'  It  was  discovered  in  Pipe-creek, 
Maxyliuid,  in  June,  1816,  by  said  author,  who  confesses  that 
he  doe^  not  consider  it  as  properly  belon^ng  to  the  genus 
Cyprintts^  and  presumes  that  when  other  species  shall  be  dis- 
covered, possessing  the  same  character,  they  wiU  constitute  a 
separate  genus;  Alt)iough  this  principle  and  presumption  is 
e6rrect,  it  was  wrong  to  delay  the  formation  of  such  a  distinct 
genus,  because  only  a  species  was  then  known,  since  so  many 
genera  are  composed  of  single  species.  However,  Mr.  Le- 
sueur's  expectation  was  verified  even  before  he  wrote  it,  since 
in  May,  1817, 1  had  discovered  in  the  Fishkill,  State  of  New- 
Tork,  another  species,  evidently  congenerous  with  the  Cypri' 
nus  maxillit^ua^  having  the  same  structure  of  the  mouth,  kc. 
I  therefore  venture  to  establish  a  separate  genus  for  those  two 
species,  having  no  doubt  that  many  more  will  hereafter  be 
added  to  it  by  accurate  observers,  and  I  give  to  it  the  name  of 
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Elxoglossum,  meaning  outside  tongue.  It  will  belong  to  the 
same  natural  order  and  family  of  the  genera  Cyprinus,  Catos- 
tomus,  &c.  ' 

ExooLossiTM.  Generic  DeJinitton.-^Body  oblong,  thick,  and 
scaly ;  head  without  scales,  mouth  without  lips  or  teeth, 
upper  jaw  longer,  entire ;  the  lower  trilobed,  middle  lobe 
longer,  performing  the  office  of  tongue  ;  dorsal  fin  opposite  to 
the  abdominal  fins  ;  three  rays  to  the  branchial  membrane. ' 

Remarks.  Besides  the  above  characters,  the  two  species 
known  at  present  have,  in  conunon,  the  lateral  line  ascending 
upwards  at  the  base,  the  tail  forked,  &c. 

1.  Species.  Exoglossum  vittatum,  Raf.  Cyprinus  maxil' 
lingua,  Lesueur.  Specific  Definition, — Back  brownish  olive  ; 
sides  blue,  with  a  brownish  band  ;  a  black  spot  at  the  base  of 
the  caudal  fin,  lower  parts  silvery  gray  ;  lateral  line  ascending 
upwards  at  the  base ;  dorsal  and  anal  fins  with  nine  rays  ;  tail 
forked. 

Remarks,  Length  four  inches ;  vulgar  name  little  sucker. 
For  further  particulars,  see  Lesueur's  description,  p.  85.  cum. 
ic.  I  have  been  obliged  to  change  the  specific  name  ofmaxil- 
lingua,  since  it  has  the  same  meaning  as  the  generic  name. 

2.  Species.  Exoglossum  annulatum,  Raf.  Head  black 
above,  cheeks  and  gills  olivaceous,  bsick  blackish  ohve,  sides 
olivaceous,  lower  parts  ohve  gray  ;  a  black  ring  at  the  base  of 
the  tail ;  lateral  line  ascending  upwards  at  the  base,  tail  forked, 
dorsal  and  anal  fins  with  nine  rays. 

Remarks,  Length  from  three  to  six  inches ;  vulgar  name, 
Blackchvb.  Head  broad  and  flat  above,  iris  large  and  gray; 
fins  olivaceous,  abdominal  distant  and  with  nine  rays,  pectoral 
with  fifteen,  caudal  with  twenty-four. 
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Steam-Engine-^Phy$ic$.  U7 

PHYSICS,  MECHANICS,  AND*  CHEMISTRY. 


Art.  XV.  On  the  Revolving  Steam-Enginey  recently 
invented  by  Samuel  Moret,  and  Patented  to  him  on  the 
WhJulyj  lSl5j  with  four  Engravings.  * 

• 

To  ProfesMor  SUHtnan. 
Sir, 

X  HE  successful  employment  of  the  steam-engUie,  in  navi- 
gating the  rivers  and  inland  waters  of  the  United  States,  and 
the  probable  extension  of  this  mode  of  conveyance  of  persons 
and  property,  makes  those  improvements  desiraUe  which 
adapt  the.steam«engine  to  this  purpose  with  less  complication 
and  expense,  placing  it  more  within  reach  of  individual  enter* 
prise,  and  rendering  it  even  useful  on  our  small  rivers  and 
canals. 

The  steam-engine,  though  often  seen  in  operation,  is  not 
readily  understood  by  an  observer,  without  an  acquaintance 
with  the  facts  in  natural  philosophy  on  which  its  power  de- 
pends :  and  it  may  elucidate  the  subjectof  this  communication 
to  advert,  for  a  moment,  to  the  gradations  by  which  this  im- 
portant machine  has  attained  its  present  perfection.   * 

It  will  be  recollected  that  as  early  as  1663,  the  Marquis  of 
Worcester  published  some  obscure  hints  of  a  mechanical  power 
derived  from  the  elastic  force  of  steam. 

In  1669,  Savary,  availinghimself  of  the  suggestion,  iemd  pur- 
suing the  subjept  more  scientificsdly,  invented  his  engine,  con- 
sisting of  an  apparatus  to  cause. a  vacuum  by  the  condensation 
of  steam,  so  that  the  water  to  be  raised  would  thereupon,  by 
the  external  weight  of  the  atmosphere,  rise  into  the  chamber 
bf  the  apparatus,  which  the  steam  had  occupied. 

As  caloric  becomes  latent  in  the  steam  which  it  forms  at  2 1 2^j>f 
Fahrenheit,  and  the  steam  thus  formed  occupies  1800  times  the 
bulk  of  the  water  composing  it ;  and  as  it  returns  instantly  to 
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a  ttate  of  water  on  losing  its  heat,  by  contact  with  any  thing 
cold,  Savary  easily  produced  his  vacuum  by  the  injection  of  a 
little  cold  water. 

He  also  used  (though  in  «  Very  disadvantageous  manner) 
the  expansive  force  of  steam  to  drive  the  water  out  of  the 
chamber,  through  a  pipe  ^iff^^rent  from  that  by  which  it 
entered. 

It  is  doubtful  whether  this  kind  of  engine  was  ever  erected 
on  a  scale  of  any  magnitude  ;  for,  a  few  years  later,  Newco- 
men  and  Crawley  invented  the  first  engine  with  a  cyhnder  and 
piston ;  and  Savary,  abandoning  his  own,  united  with  them  in 
bringing  their  engine  into  use. 

As  steam  drives  out  air,  the  principle  of  this  engine  was  to 
let  steam  into  the  cylinder  beneath  the  piston,  where  (the  ]M8- 
ton  having  risen  to  the  top  of  the  cylinder)  a  jet  of  cold  water^ 
condensed  the  ateam,  produped  a  vacuum,  and  the  piston, 
working  air  tight,  descended  by  the  pressure  of  the  atmos- 
phere upon  it,  this  (wessure  being  a  weight  of  nearly  ^een 
pounds  to  each  square  inch  ;  so  that  if  the  cylinder  were  two 
feet  diameter,  it  would  amount  to  a  weight  of  three  tons.  ' 

This  mode  of  operation  prevailed  for  about  fifty  years,  and 
though  much  used  to  pump  water  from  mines,  was  found  t# 
have  great  inconveniences  and  defects ;  till,  in  the  year  1762, 
Mr.  Watt,  being  employed  to  repair  a  working-model  of  an 
engine  at  the  University  of  Glasgow,  was  led  to  direct  his 
mind  to  the  improvement  of  die  machine ;  and  from  his  expe- 
riments sprues  the  most  essential  change,  viz.  the  condensa- 
tion of  the  steam  in  the  cylinder,  by  opening  a  communication 
with  a  separate  vessel,  into  which  Ae  injection  ^cold  w:ater 
was  made,  thus  allowing  the  cylinder  to  remain  hot. 

On  opening  ttiat  communication,  the  steam  instantly  rushes 
to  the  cold,  or  rather  is  destroyed  by  the  instaot  loss  or  reduc- 
tion of  its  heat,  and  the  vacuum  thUB  made  allows  the  piston 
to  descend  as  be&re  mentioned. 


*  This  jet  of  cold  water  being  let  into  the  cylinder  itself,  necesearily  cooled  it 
at  every  stroke ;  and  tben  it  was  necessaiy  to  heat  it  again  to  the  boiling  point, 
iMifofB  Hm  pistop  wiMid  leafloend,  and  thus  a  Tist  lots  of  beat  occurred.    Edivob. 
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Mr.  Watt  soon  added  the  aiqiiiinp  to  the  condenser,  to  ex* 
tract  the  air  extricated  from  the  water  in  boiling,  together 
mih  die  water  injected. 

The  next  step  was  to  close  the  upper  end  of  the  cylinder, 
the  piston-rod  workii^  through  a  tight  packing  to  exclude  the 
air»  lettMBg  the  steam  in  aboye,  as  well  as  below  the  piston,  by 
an  alternate  cemmumcation,  and  then  condensing  it  in  both 
cases  alternately,  thus  producing  a  double  stroke  ;  at  the  same 
time  deriving  some  aid  from  the  expansive  force  of  the  steam 
on  the  side  of  the  piston  opposke  to  the  vacuum.  This  is 
essentially  the  form  of  all  the  engines  in  use  at  the  present 
day.  The  minor  parts  devised  by  Mr.  Watt»  as  the  working 
of  the  valves,  kc,  were  such  as  would  readily  occur  to  a  scien* 
tific  mechanician. 

While  he  was  bringing  the  engine  to  its  present  perfection, 
and  fumishiog  it  for  the  numerous  mines,  manu&ctories^  and  . 
breweries  in  Great  Britain,  variations  were  devised  by  Cart* 
Wright,  by  Homblower,  Woolf,  and  others  in  England,  and 
more  recently  by  Evans  and  by  Ogden  in  America,  evincing 
much  ingenuity,  but  (with  the  exception  of  Evans's,  which  is 
a  simple  engine  of  high  pressure)  making  the  machine  more 
complex. 

Watt  and  Bolton's  engine,  as  most  generally  used,  being 
properly  an  atmospheric  engine,  or  working  with  steam  so  low 
as  merely  to  produce  a  vacuum  in  the  cylinder,  became  of 
enormous  dimensions,  when  the  power  required  was  that  of 
an  hundred  horses :  a  scale  of  estimate  adapted  to  the  com- 
prehension of  those  who  had  before  used  the  labour  of  that 
animal,  and  preferred  to  substitute  the  steam-engine. 

It  had  not,  however,  escaped  the  notice  of  Mr.  Watt,  that 
there  existed  in  steam  another  source  of  power  besides  that  of 
atmospheric  pressure.  The  expenments  of  his  learned  friend, 
Dr.  Black,  of  Glasgow,  as  well  as  those  of  the  French  chemists, 
and  of  Papin,  in  the  instance  of  his  digester,  had  ascertained 
the  laws  of  its  expansive  force,  and  amongst  other  interesting 
facts,  those  subservient  to  our  present  purpose ;  viz.  That 
after  water  has  reached  the  boiling  point,  SIS'*  of  Fahrenheit, 
the  cdoric  which  enters  it  no  longer  becomes  latent,  but  sen* 
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sible  in  the  steam,  which  thereupon  acqiAires  expansive,  force 
to  an  unlimited  degree :  that  this  force  increases  geometri- 
cally; or,  that  every  accession  of  about  30**  of  heat,  nearly 
doubles  its  power  at  those  stages  of  ph)gre9Bion ;  that  when 
the  pressure  at  a  high  temperature  is  taken  off,  or  the  steam 
allowed  to  flow,  there  is  an  instantaneous  and  rapid  production 
of  steam  ;  a  foct  which  proves  there  can  be  no  necessity  of  a 
large  space  for  the  steam  to  form  in  above  the  water,  provided 
it  be  sufficient  to  prevent  water  from  issuing  with  the  steam, 
and,  therefore,  that  boilers  of  a  small  cylindrical  form  are  best. 

It  may  be  a  fair  question,  why  Mr.*  Watt  did  not  further 
employ  this  principle  of  expansive  force  t  We  may  readily 
conceive  of  several  motives  to  the  contrary.  Watt  and  Bolton's 
engines  were  in  great  demand  ;  they  gave  entire  satisfaction, 
and  the  work  they  performed  saved  so  much  labour  as  to 
ajffbrd  the  purchase  at  a  high  price.  The  public  had  gained 
immensely  by  this  better  form  of  the  engine,  and  Mr<  Watt 
enjoyed  the  benefits  of  the  patent  he  had  obtained  ;  and,  at  a 
later  period,  this  preference  was  increased  by  an  accident  which 
happened  to  Trevethick*s  engine,  though  caused  by  gross  mis- 
management, that  would  have  been  equally  fatal  to  any  other. 

From  an  investigation,  by  a  committee  of  parhament,  into 
the  causes  of  the  several  fatal  explosions  of  steam-engine 
boilers  within  a  few  years,  published  in  Tillock's  Magazine, 
vol.  1.,  it  appears  that  in  every  instance  the  accident  was  foirly 
attributable  to  neglect  or  mismanagement.  Many  competent 
persons  were  summoned  to  give  their  opinions  ;  and  through 
the  contrariety  of  their  testimony,  the  prevalent  opinion  ap- 
pears to  have  been,  that  cast-iron  boilers  cannot  be  safe  ;  that 
as  many  engines  of  high  steam  as  of  low  are*  now  used  in  Eng- 
land, but  that  the  high  are  much  the  most  economical  in  fuel 
and  cost  *,  that  they  are  more  safe,  if  properly  constructed  ;  it 
being  argued  by  some,  that  boilers  for  steam  of  100  pounds  to 
the  inch,  are  easily  made  of  strength  to  sustain  500  pounds  ; 
this  excess  being  much  greater  than  in  those  constructed  for 
low  steam,  makes  them  comparatively  the  safest,  as  the  safety 
valves  are  less  liablo  to  be  accidentally  prevented  from  vent- 
ing the  steam. 
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Id  the  Untied  States,  instances  are  noi  wanting  of  the  suc- 
cessful operation  of  high  steam ;  of  which  the  engine  at  the 
mint  is  a  conspicuous  example.  There  can,  indeed,  he  no 
good  reason  why  this  gre^t  power  should  not  be  .employed  to 
an  extent  within  the  limits  of  safety,,  if  more  economical  and 
conyenient.  If  boilers  can  bear  (as  they  are  usually  mad^  of 
iron)  500  pounds,  there  can  be  no  danger  in  using  them  with 
fifty ;  and  this  gives  an  increase  of  power,  with  a  condenser, 
fourfold,  or  makes  a  ten  horse  power  forty.  The  economy, 
therefore,  of  high  steam,  hardly  admits  of  a  question.  It 
Seems  unphilosophical  to  neglect  a  power  so  great,  merely 
because  it  is  so. 

Mr.  Watt  was  desirous  of  an  in^rovement  by  which  to 
obtain  a  direct  rotatory  motion.  His  experiments,  resembling 
thos^  of  Curtis,  at  New-York,  were  not  found  permanently 
practicable. 

It  was  probably  perceived  tq  be  a  great  object  to  get  rid  of 
a  reciprocating  movement  of  large  masses,  on  the  well-known 
mechanical  principle,  that  it  consumes  power  to  check  mo- 
mentum, as  well  as  to  give  it — to  drag  an  inert  mass  into 
motion  rapidly,  in  opposite  directions.  And  in  engines  for 
navigation  this  is  more  disadvantageous  than  for  land  uses,  as 
the  foundation  of  the  engine  cannot  be  perfectly  substantial. 
'  An  engine,  therefore,  that  possesses  the  cylinder  and  other 
members  of  Watt's  engine,  working  with  or  without  a  con- 
denser, at  pleasure — ^having  a  rotatory  movement — requiring  no 
ponderous  balance-wheel — adapted  to  high  steam — attended  by 
ne  inconvenience  from  the  rapidity  of  its  stroke  or  move- 
ments—having no  inert  mass  of  machinery  to  move  recipro- 
cally— ^more  powerful,  proportionately,  from  its  using  steam 
as  strong  as  that  in  the  boiler— of  a  simple  and  durable  con- 
struction, ahd  by  a  combination  of  two  similar  machines  at- 
tached to  the  same  common  intermediate  axis,  operating  so  as 
to  give  nearly  an  equal  power  at  every  moment  of  its  opera- 
tion, seems  to  combine  every  thing  desirable  in  an  engine  for 
the  purposes  of  navigation.  Such  appears  to  be  the  revolv- 
ing engine  invented  by  Mr.  Morey. 
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When  those  who  are  acquainted  mdi  ftteam-engines  of  the 
atmoejpheric  kmd  only,  are  told  that  Morey -a  cylinder  reirolveav 
their  imaginalions  may  suppose  a  moyii^  mass  as  large  as  the 
enormons  cylinders  they  have  heen  accnstomed  to  see :  but  it 
is  not  so ;  the  elastic  foree  of  steam  requires  machinery  but  of 
ctomparatiTely  ^mall  dimensions. 

The  reyotring  engine  makes  up  in  activity  what  in  other 
engpbes  is  supplied  by  magnitude. 

We  will  take  for  example  the  ei^ne  w<»king  at  the  ^ass 
manufectory  in  this  vicinity,  the  cylinder  of  which  has  one 
^t  stn^e  and  nine  inches  diameter,  and  is  at  least  a  ten  horse 
power,  working  with  fifty  pounds-^or,  the  engine  now  build- 
ii^  for  the  Hartford  boat.  This  engine  will  have  two  cylin- 
ders of  seventeen  inches  diameter  and  eif^teen  inch  stroke  ; 
they  will  revolve  fifty  times  a  minute.  The  area  of  the  piston 
in  each  being  227  inches,  steam  at  fifty  pounds  will  giye  an 
hundred  horse  power. 

This  boat  is  seventy-seven  feet  long,  twenty-one  feet  wide, 
and  measures  one  hundred  and  thirty-six  tons.  The  engine,  with 
its  boilers,  will  occupy  sixteen  feet  by  twelve,  or  one-eighth 
only  of  the  boat ;  ^e  cylinders  being  hung  on  the  timbers  of 
the  deck  over  ^e  boilers.  She  is  principally  intended  to  tow 
vessels  up  the  river  to  Hartibrd. 

In  towing,  it  is  of  importance  that  the  engme  admit  of  any 
inferior  velocity  or  power,  till  some  momentum  is  had.  An 
engine  working  by  atmospheric  pressure  does  not  admit  of  this. 
And  as  the  boat  herself,  at  the  moment  of  commencing  tiie 
operation,  may  have  no  steerage-way,  by  placing  two  blade- 
rudders  at  the  sides,  behind  the  water-wheel,  where  a  current 
is  occasioned  by  them,  the  boat  is  kept  in  her  relative  position. 

The  application  of  the  steam-engine  to  the  towing  of  other 
vessels  was  folly  appreciated  by  the  late  Mr.  Fhlton,  whose 
conspicuous  labours  and  enterprise  in  the  establishment  of 
steam-boats,  the  public  duly  honours.  His  active  mind  had 
conceived  of  its  utility ;  and  he  would  have  obtained  a  patent, 
,  had  not  the  previous  emplojrment  of  steam  in  this  way,  and 
the  award  of  arbitrators  on  the  question  been  in  my  fiivour ; 
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which  I  mention  merely  in  reference  to  the  vapposed  utility 
of  this  mode  of  operation,  in  connexion  with  Morey's  engine. 

Morey's  engine  should  rather  be  denominated  a  revolving 
engine  than  a  rotatory  one;  especially  as  it  is  essentially  differ- 
ent from  one  so  called  invented  by  Mr.  Curtis. 

Plate  I.  Fig.  5,  represents  the  arrangement  of  a  double 
engine  for  a  boat,  with  its  cylinders  in  dtferent  positions^ 
aaa^  boilers  ;  b  6,  tar-vessel ;  c,  valve-box ;  d,  cylinders  in 
different  positions  ;  e,  piston-rod  ;  /,  pitman  ;  A,  ctntre-piece  ; 
1 1,  shaft  ;  k^  valve  ;  Z,  steam-pipe  ;  m,  escape-pipe  ;  n,  con- 
densers ;  tf  water-wheel ;  r,  face  of  the  valves ;  «,  tar-fire. 
The  frame,  holding  the  cyhnder  {d)  is,  by  its  opposite  sides, 
-90  hung  as  to  revolve.  To  the  end  of  the  axis  of  one  side, 
extended  over  the  cylinder,  is  fixed  the  centre-piece  (h) 
resembling  a  crank,  from  which  the  bar  or  pitman  (/)  com- 
municates to  thfe  cross-piece  of  the  piston-rod.  On  this  same 
axis,  but  outside  the  frame,  is  placed  two  circular  pieces,  one 
of  brass,  the  other  of  iron,  (k)  which  we  may  call  the  valves. 
One  is  fixed  on  the  axis,  the  other  moves,  and  accompanies 
the  frame  and  cyhnder  in  its  revolution  ;  from  it,  at  opposite 
sides,  pipes  lead  the  steam  to  each  end  of  the  cyhnder.  It 
has  a  smooth  face,  which  applies,  and  is  kept  by  springs  close 
to  that  of  its  counterpart  fixed  on  the  said  axis.  Steam-pipes 
lead  from  the  boilers  through  the  counterpart  into  the  moving 
valve.  On  the  opposite  side  of  the  fixed  piece  the  eduction- 
pipe  (o  o)  leads  to  the  condensers. 

The  condensers  {p)  are  upright  vessels,  two  to  each  cylin- 
der, connected  at  top  by  a  sliding  valve  box,  so  that  the  steam 
enters  them  alternately.  At  bottom  are  two  valves,  kept 
closed  by  weights.  A  stream  of  water  is  injected  into  the 
condensers,  which  escapes  by  the  bottom  valves  (j>  p)  by 
which  also  the  air  is  blown  out,  at  every  stroke,  in  the  same 
manner  the  engine  is  cleared  of  air  at  first. 

There  are  also  two  cocks  and  cross-pipes  seen,  Plate  III. 
Fig.  4,  to  change  the  steam  from  one  side  to  the  other  of  the 
valve,  to  give  a  reversed  motion  of  the  engine. 

The  power  is  commQnicated  to  its  object  from  the  opposite 
side  of  the  frame  by  the  axis  attached  thereto,  and  supported 
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oa  bearings.  This  axis  (t  i)  maj  be  of  any  length ;  may  ter- 
minate in  a  crank  or  cog-wheel,  or  another  cyUnder  (as  here 
represented)  may  be  attached  thereto  at  right  angles  to  the 
first,  to  co-operate  and  produce,  at  every  moment,  equal 
power. 

Plate  II.  Fig.  6.  Profile  of  the  above,  a  a,  the  boiler ; 
c,  valve  ',  d  e  gy  cylinder  and  frame ;  /,  valve  ;  h  h,  cog- 
wheels ;  i,  cog-wheels  to  move  the  pumps  ;  k  k,  condensers  ; 
m  w,  coverings  in  ;  o  Oy  gas-fire  flue. 

Fig.  1.  a,  steam-pipe  ;  6,  escape-pipe  ;  c,  fixed  valve  ; 
dy  moving  valve  ;  e,  axis  ;  /,  a  washer  ;  g,  section  of  frame  ; 
h,  a  washer  ;  t,  centre-piece  ;  /  /,  steam-pipe  ;  k  k,  springs  to 
keep  the  valves  together. 

The  canal-boat  has  her  wheel  in  the  stern.  (See  Plate  IV.) 
The  motion  is  given  by  a  cog-wheel  upon  its  axis  (g*)  played 
upon  by  another,  upon  a  shafl,  at  right  angles,  to  which  the 
engine  communicates  motion.  The  wheel  being  divided  by  a 
space  of  two  or  three  inches,  into  two  parts,  to  allow  room 
for  this  shafl,  and  for  the  support  of  its  end. 

Fig.  3,  represents  the  arrangement  of  the  machinery^  occu- 
pying the  after-part  of  the  boat.  An  engine  of  twenty  horse 
power  may  thus  occupy  half  a  canal-boat,  can  tow  a  number 
of  others  at  such  rate  as  may  be  proper  on  canals."^  b  6,  the 
boilers  ;  c,  tar-vessel ;  d,  the  cyUnder  j  /  water-wheel. 

The  supply  of  water  to  the  boilers  is  either  by  a  pump,  in 
usual  form,  or  by  the  supply-chamber  of  my  invention,  (Plate 
111,  Fig.  2.)  which  consists  simply  of  a  pipe  having  two  stop- 
cocks, one  end  in  a  reservoir,  the  other  opening  into  the 
boiler  at  top,  sloping  downward  for  a  foot  or  two.  The  cocks 
are  in  the  sloping  point.  The  operation  commences,  by 
opening  the  cock  nearest  the  boiler,  the  steam  drives  the  air 
out  of  the  pipe  through  the  water  into  the  reservoir ;  shut 
the  cock,  and  the  water  rises  from  the  reservoir  to  fill  it ; 

'  *  But  it  is  not  necessary  (as  in  the  plate)  to  crowd  the  engine  into  the  after- 
part  of  the  boat,  the  trailers  may  l>e  placed  forward,  and  near  them,  or  over 
tbem>  the  cylinder,  &c.  The  power  is  then  communicated  to  the  stem-wheel  by  a 
long  shaft,  supported  on,  or  immediately  under,  the  deck.  This  arrangement 
gives  room  for  loading  both  behind  and  before  the  boilers  and  engine,  and  equalizes 
the  burden.    This  is  the  actual  arrangement  of  the  Merrimack  boat 
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shut  the  second  cock,  and  open  the  first,  the  w^ter  discharges 
from  the  chamber  into  the  boiler  ;  repeated  by  a  movement 
from  the  engine,  when  in  motion,  the  supply  continues  with 
more  certainty  than  by  a  pump,  because  it  is  difllicult  to  pump 
hot  water»  on  account  of  the  elasticity  of  the  steam  arising 
from  it,  which  obstructs  the  operation  of  the  valves.  And  it 
is  important  not  to  have  to  pump  against  the  pressure  of  high 
steam.* 

Plate  III.  Fig.  4.  The  mode  of  changing  the  passage  of 
the  steam  to  the  opposite  sides  of  the  valves,  in  order  to  get  a 
reversed  motion  of  the  engine,  a  a,  the  fixed  part,  or  valves ; 
c  d,  the  pipes  ;  fg,  the  cross  pipes  ;  e  e,  the  cocks,  which 
are  represented  open,  to  pipes  c  and  d — turn  them  half  round, 
they  close  c  and  d,  and  open /and  g.  Fig.  1  shows  the  side- 
rudders,  dy  €,  &c. 

To  this  engine  is  conveniently  applied  the  gas-fire,  in  the 
following  manner. 

The  boilers  being  cylindrical,  with  an  inside  flue  for  fuel, 
two  or  three  are  placed  close  together,  and  set  in  the  following 
manner :  First,  cross-bars  of  iron  are  laid  on  the  timbers,  a 
platform  of  sheet-iron-  is  laid  on  these  bars,  coated  over  with 
clay  mortar,  or  cemented,  to  keep  out  the  air.  Upon  the 
sheet-iron,  and  over  the  bars  below,  are  placed  cast-iron 
blocks  in  shape  to  fit  the  curve  of  the  boiler,  so  as  to  raise  it 
three  or  four  inches  above  the  platform.  The  sheet-iron  is 
continued  up  the  oufcsides  of  the  outer  boilers,  so  as  to 
enclose  them ;  and  at  one  end,  between  the  boilers,  there  are 
small  grates  for  coal  or  other  fuel. 

The  tar  vessel-  or  vessels,  as  the  case  may  be,  are  lodged 
in  the  space  between  and  upon  the  boilers,  and  a  small  fire 
may  be  made  under  them,  if  necessary.  A  pipe  leads-  steam 
in  at  one  end,  two  pipes  at  the  other ;  one  near  the  bottom, 
and  one  near  the  top,  lead  out  the  tar  and  steam.  These 
pipet  unite  below ;  the  steam  and  tar,  thus  mingled  in  suitable 
proportions,  flow  to  the  main  fire,  or  the  flues  of  the  boilers, 

^  It  is  found  with  rery  high  steam  that  the  source  of  supply  must  be  above  the 
chamber,  or  a  small  qoaotltj  of  cold  water  introduced  to  condense  the  steam 
therein. 
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as  well  as  to  the  coal-fire  below,  where  the  gas  and  tar  are 
ignited.  The  fireman  judges  of  the  proportion  of  each,  by 
the  e£fect ;  the  object  being  to  produce  a  nearly  white  flame 
without  appearance  of  tar.  Thus  flame  is  appMed  to  the 
greatest  possible  sur&ce,  and  the  apparatus  adds  very  little  t« 
the  cost  of  the  engine. 

There  are  also  two  improvements  in  the  boiler,  which  I 
deem  it  important  to  mention.  First,  the  lining  or  covering 
of  the  flue  within  with  sheet-iron  or  copper,  pefforaUd  vnth 
nnaU  holes^  reaching  down  its  sides,  nearly  to  the  bottom. 
Plate  III.  Fig.  2.  a  the  boiler ;  b  the  flue ;  d  the  grate ; 
«  c  the  lining. 

This  causes  the  water  to  circulate  rapidly  between  them  to 
the  top  of  the  flue,  and  protects  it  from  being  run  dry,  or 
heated  red  hot,  when  the  water  gets,  by  accident,  too  low. 
The  lining  also  causes  ^  steam  to  form  much  faster ^  in  conse- 
quence of  this  circulation. 

The  other  is  the  interior  boiler.  A  vessel  occupying  the 
back  part  of  the  flue.  Plate  II.  Fig.  8.  (d)  communicating 
downwards  with  the  water,  and  upwards  with  the  steam  of  the 
main  boiler,  The  fire  acts  upon  it  very  forcibly^  surrounding 
it  on  aU  sides. 

I  have  said  there  is  no  reciprocating  movement  in  Morey's 
engine.  Should  it  be  objected  that  the  piston  moves  in  ^e 
cylinder  as  usual,  it  must  be  apparent  that  it  also  moves  cir- 
cularly ;  it  is  in  fact  the  cylinder  that  moves,  carrying  the 
piston  with  it,  which  gives  and  keeps  up  the  motion,  by 
drawing  and  pressing  on  the  centre-piece,  and  communicating 
the  resistance  thence  to  the  guides,  of  the  cross-piece  on  the^ 
JBsides  of  the  frame,  which  thus  receives  its  motion. 

In  fact,  this  form  of  the  engii^e  seems  divested  of  all  the 
usual  drawbacks  on  its  power,  and  leaves  it  to  act  fireely  witk 
any  velocity,  according  to  the  strength  of  the  steam  in  the 
boilers. 

Such  it  appears  in  principle,  and  such  thus  far  inpractise, 
I  have  therefore  preferred  it  for  the  purposes  of  navigation^ 
and-httve  purchased  the  patent  right.  But,  though  interested 
to  recommend  it,  I  cannot  expect  it  to  be  preferred  by  the 
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mtelligeDt,  if  thera.  is  not  merit  in  the  iBventioD,  and  great 
economy  in  its  use.  It  may  be  considered  the  most  direct 
application  of  the  power,  and  the  most  anexceptionable  mode 
of  using  the  expansive  force  of  high  steam.  And  froin  the 
oatttre  of  its  mo¥ement  the  most  applicable  to  boats  and 
Tessels. 

Your  Journal  being  the  intended  medium  of  information  to 
promote  the  useful  arte,  I  hope  it  may  be  consistent  with  this 
object  to  explain  the  manner  in  which  these  improvements 
fiiay  be  made  extensively  useful. 

It  being  necessary  to  supply  the  engines  at  a  reasonable 
rate,  I  have  established  a  manufactory  for  this  kind  only. 
The  great  expense  of  steam-boats  hitherto,  has  confined  their 
use  too  exclusively  to  the  accommodation  of  passengers* 
There  is  a  wide  field  opening  for  their  use,  in  freighting,  <m 
all  our  wipers ;  and  it  is  often  of  importance  to  a  community, 
when  great  savings  can  be  made,  that  large  capitalists  should  be 
induced  to  engage  that  such  savings  may  be  greater.  Where 
companies  are  formed  for  an  extensive  operation,  the  legisla- 
ture jnay,  with  propriety,  grant  an  extension  of  the  time  for 
patents  to  run,  that  such  persons  may  be  duly  remunerated 
for  their  enterprise,  by  the  duration  of  the  service. 

Our  ht^s  ^0  not  yet  make  a  proper  distinction  between 
patents  of  a  large  and  expensive  kind  and  those  requiring  little 
or  no  jcapital  to  go  into  operation.  The  period  of  fourteen 
years  remunerates  the  inventor  of  those  improvements  only 
that  require  no  capital,  and  involye  no  risk. 

On  this  ground  several  of  the  State  legislatures  have,  with 
good  policy,  given  encopragement  to  this  kind  of  enterprise. 
They  suspend  the  fr^e  use  of  the  invention  a  few  years, 
rather  than  loose  its  immediate  operation  on  a  large  scale  of 
public  benefit. 

The  constitutionality  of  the  measure  plainly  appears  by  its 
B0^  interfering  with  the  laws  of  the  United  States.  It  is  not 
an  act  exclusive  of,  or  in  opposition  to,  patents,  but  acknow- 
ledging and  confirming  them.  It  is  furthering  and  giving 
effect  to  the  intentions  of  the  general  government,  in  the 
tocouragement  of  useful  inventions.    For  their  own  particular 
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section  of  the  unioD,  a  State  legislatare  may  thus  pFovide  for 
the  protection  of  capital,  engaged  in  enterprise  of  unconimon 
risk,  as  well  as  of  uncommon  usefulness,  without  excludiqi; 
other  and  better  inventions,  should  they  arise. 

I  shall  ask  leave  to  communicate,  for  some  future  Number, 
the  results  of  experiments,  now  making,  with  the  gas  fire 
applied  to  engines. 

I  am  your  most  respectful  humble  servant, 

JOHN  L.  SULLIVAN 


Art.  XVL     Cautions  regarding  Fulminating  Powders. 
Fulminating  Mercury. 

ilURING  a  late  lecture  in  the  laboratory  of  Yale  College,  a 
quantity  of  fulminating  mercury,  probably  about  100  or  160 
grains,  lay  upon  a  paper,  the  paper  lay  on  a  small  stool, 
which  was  made  of  pine  plank,  one  inch  and  a  half  thick;  a 
glass  gas  receiver,  6  or  6  quarts  capacity,  stood  over  the 
powder,  as  a  guard,  but  without  touching  it,  and  stool  and  aU 
stood  on  one  of  the  shelves  of  the  pneumatic  cistern,  sur- 
rounded by  tall  tubes  and  other  glasses,  several  of  which 
were  within  6  or  8  inches.  A  small  quantity  of  the  fulmi- 
nating powder,  at  the  distance  of  a  few  feet,  was  merely 
flashed,  by  a  coal  of  fire,  but  without  explosion.  In  a  man- 
ner, not  easily  understood,  the  whole  quantity  of  powder 
under  the  large  glass  instantly  exploded  with  an  astounding 
report ;  but  the  glass  was  not  exploded — it  was  merely  thrown 
up  a  litde  ;  in  its  fall  it  was  shattered,  and  broke  a  glass  which 
it  hit,  but  no  fragment  was  projected^  and  none  of  the  other 
contiguous  tubes  and  glasses  were  even  overset,  nor  were  any 
of  a  large  audience,  and  some  of  them  Very  near,  even 
scratched ;  hut  the  plank,  one  and  a  half  inch  thick,  on  which 
the  powder  lay,  had  a  hole  blovm  quite  through,  almost  as  large 
0^  the  palm  of  one^s  hand.  This  is  a  striking  instance  to  prove 
that  the  initial  force  of  this  powder,  when  exploded,  is  very 
great,  but  that  it  extends  but  a  very  little  way.     If  it  be 
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fltrewed  through  a  glass  tuhe  of  three-fourths  of  an  inch  in 
^liameter,  and  exploded  by  a  coal  of  fire  or  hot  iron,  the  tube, 
may  be  held  in  the  naked  hand,  and  the  powder  only  flashes 
without  breaking  the  tube,  and  merely  coats  it  orer  inside, 
and  that  very  prettily,  with  the  reviyed  quicksilrer. 

Fti/fittito^M^  Silver. 

Chemists  are  too  well  acquainted  with  the  tremendous 
energy  of  this  preparation,  to  make  any  comment  upon  its 
powers  necessary.  Unhappily,  however,  it  is  now  made  a 
subject  of  amusement ;  it  is  prepared  for  sale  by  those. fHio 
know  nothing  of  it,  except  as  a  nostrum,  and  it  is  bought  by 
others  who  have  not  even  this  degree  of  knowledge.  It  is 
true  it  is  put  up  in  small  quantities,  in  the  Uttle  toys  caUed 
torpedoes,  and,  if  exploded  one  by  one,  they  will  ordinarily 
do  no  harm  ;  but  as  they  fall  into  the  hands  of  children,  we 
can  never  be  secure  that  they  will  be  discreetly  used. 
,  A  very  severe  accident,  from  the  unexpected  explosion  of 
this  substance,, occurred  some  years  since  in  the  laboratory  of 
Yale  College.  (See  Bruce^  Journal,  Vol.  I.  p.  163.)  And, 
notwithstahding  that  this  occurrence  was  well  known  in  New- 
Haven,  the  same  accident,  only  under  a  severer  form,  has 
again  occurred  in  that  town. 

A  man  who  had  bought  the  secret  of  making  fulminating 
silver,  had  prepared  as  much  as  resulted  from  the  solution  of 
one  ounce  and  a  half.  Apparently,  in  a  great  measure,  unaware 
of  the  nature  of  the  preparation,  he  had  placed  it,  unmixed 
with  any  thing,  on  an  earthen  plate,  which  stood  on  a  table  ; 
his  wife  and  children  being  around,  he  sat  down  to  distribute 
the  powder  upon  several  papers  which  he  had  prepared  for 
the  purpose ;  sand  and  shot  are  mixed  with  the  powder  in  the 
papers  for  the  purpose  of  giving  momentum,  and  of  producing 
attrition  when  the  torpedo  is  thrown,  in  order  to  ensure  its 
explosion.  Probably  also  the  sand,  looking  not  very  unlike 
the  powder,  may  be  intended  to  screen  it  from  view,  and  thus 
to  preserve  the  secret,  should  the  papers  be  opened.  The 
unhappy  man  no  sooner  touched  the  fulminating  silver  with  a 
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kittfe,  tbm  it  eifloM  with  ite  atual  riolence ;  the  table  wm 
■p)it  ID  two ;  blood  issoed  eopii^uf ly  from  every  fut  of  bui 
fiice,  not  £roDi  wounds,  for  it  doei  not  mpptar  that  the  frig* 
meats  bit  hi«,  but,  accorAng  to  the  opinion  of  a  competent 
judge,  the  blood  was  actoaOy  foread  tfaroi^  &e  pores  of  the 
skin  by  the  power  of  the  explosion,  which  very  nearly  de- 
stroyed his  eyes.  He  suffered  iaaoiensely,  ^ut  now,  at  the 
end  of  eight  months,  sees  partially  with  one  eye,  but  the 
other  is  nearly,  if  not  quite,  destroyed* 

ShooM  not  Ae  tampering  with  ivdh  dangaroas  substaaceS' 
by  igaoraot  pecqple  be  prevented  by  hw  ? 

In  a  late  lectore  in  the  laboratory  of  Tale  Coilega,  some 
fulminating  silver,  on  the  point  of  a  knife,  was  in  the  act  of 
being  put  upon  a  copper*|date  connected  with  one  pole  of  a 
galvanic  battery  in  active  cqientioo,  the  other  pole  was  not 
touched  by  the  experimenter ;  bnt  it  seems  that  the  influence 
vriucb  was  communicated  through  the  floor  of  the  room  was 
sufficient  instantly  to  explode  the  powdier,  as  soon  aa  the  knife 
touched  die  copper-plate  ;  the  knifebiade  was  broken  in  two» 
and  one  half  of  it  thrown  to  a  distance  among  the  audience. 

Recently  also,  we  are  informed,*  in  one  of  the  foreign  jour- 
nals, that  a  man  in  England,  who  accidentally  trod  on  a  quantity 
of  Eliminating  silver,  had  his  foot  nearly  destroyed  by  die 
teplosion. 


USEFUL  ABTS. 


A&T.  XIX.  Jlccount  of  an  ecanomtcal  meAoi  of  obtain^ 
ing  GettUine  from  bi^nesy  ai  ftottuH  in  Paris*  Cofli? 
munieated  to  ^e  Editor  by  Mr.  Isaac  Doolittub, 

parts,  lethMay,  1818. 
My  dear  Sir, 

A  FEW  days  since  I  visited  the  very  interesting  establish- 
ment of  M.  Robert,  for  the  extractioii  of  the  gelatinous  matt^ 
from  bones. 
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T^  boDce  used  ibr  this  purpose  are  those  only  which 
MMweted  fio  weful  pavpose  (except  fgr  the  ftbricatioii  of 
phosphorus  or  ammoniac)  before  this  discovery,  such  as  those 
of  the  hea^,  the  ribs,  &c.  &c.)  the  legs  of  sheep  and  calves,  inc. 
Those  formerty  used  by  taynnen  {Tableiiers)  are  still  used  Ibr 
that  purpose,  after  extractiog  so  much  of  the  gelantine  as  can 
he  done  by  ebullition. 

When  the  heads  of  oxen  are  to  be  operated  upon,  they 
begin  by  extracting  the  teeth,  (diese  are  reserved  for  the 
iiibrication  of  ammoniac,  as  affording  a  greater  proportion  of 
that  aDcali  than  any  of  th^otber  bones,)  they  then  break  the 
diuU,  in  such  manner  as  to  preserve  all  the  compact  parts  in 
as  regular  forms  as  possible  ;  these  pieces  present  a  surface 
e£90  to  30  square  inches^  and  are  put  to  soak  in  a  mixtore  of 
muriatic  acid  and  water.  The  muriatic  acid  used  bears  about 
twenly-three  degrees  of  ihe'  aerometre^  and  is  diluted  by 
water  to  about  six  degrees — ^four  parts  of  the  liquor  k  used  to 
one  part  of  bones.  They  are  left  in  this  state,  in  open  ves- 
seby  until  a  complete  solution  of  the  phosphate  of  lime  has 
taken  place,  and  the  gelatinous  part  of  the  bone  remains  in 
its  original  shape  and  size,  and  is  perfectly  supple.  When 
this  operation  is  finished,  which  coounonly  lasts  six  or  eight 
days,  the  gelatine  is  put  into  baskets,  being  first  drained,  and 
immersed  a  short  time  in  boiling  water,  in  order  to  extract 
any  smaU  remains  of  grease,  which  would  deteriorate  the 
gelatine,  and  sdso  to  extract  any  of  the  aca^  which  nught  be 
lodged  in  the  pores.  It  is  then  carefully  wiped  with  clean 
linen,  ^d  afterward  washed  in  cc^pious  streamy  of  cold  water, 
to  whiten  it,  and  rendeor  it  more  transparent  ^  it  is  then  put  to 
dry  in  the  shaide. 

Two  ounces  of  this  gelatine  are  said  to  be  equal  to  three 
pounds  of  beef  in  making  soup~tbatis,  three  pounds  ofbeef  and 
two  ounces  of  gelatine  will  make  as  much  soup,  and  of  as  good 
quality^  as  six  pounds  of  beef.  It  is  constantly  used  in  some  of 
the  hospitals  of  the  capital,  particularly,  in  the  lying-in-hosfntat 

The  ends  of  the  bones,  and  such  parts  as  from  their  porosity 
might  still  retain  a  portion  of  the  acid,  are  separated,  and  used 
for  making  glue  of  a  very  safierior  quality* 

15* 


Digitized  by 


Googk 


172  SeawaUr. 

The  inside  of  the  bones  of  sheep's  legs  furnish  a  sort  of 
membranous. glue,  which  supplies,  with  advafitage,  the  place 
of  isinglass  in  the  fabrication  of  silk  stufis. 

I  give  you  these  particulars,  not  because  I  think  t&ey  contain 
any  thing  new  to  you,  in  principle ^  but  because  I  may  havie 
hit  upon  some  details  with  which  you  were  unacquainted. 


Art.  XX.  Experiments  made  in  France  upon  the  Use  of 
Distilled  Seawater  for  domestic  purposes^  and  its  Effects 
on  the  Constitution^  when  taken  ai  a  Beverage.^ 

JLn  consequence  of  the  great  want  of  good  fresh  water  in 
many  of  the  maritime  parts  of  France,  the  goyemment  some 
time  since  ordered  some  experiments  to  be  made,  upon  an  ex- 
tensive scale,  in  order  to  ascertain  how  hr  seawater,  when 
distilled,  could  be  used  with  success.  Little  or  no  use  had 
hitherto  been  made  of  water  so  prepared,  except  in  long  voy- 
ages, and  chiefly  then  only  as  a  oiatter  of  necessity.  There 
are  above  two  hundred  leagues  of  seacoast  in  France,  where, 
to  the  breadth  of  many  miles,  the  inhabitants  are  compelled  to 
make  use  of  bad  smd  impure  water,  which,  in  many  cases,  is 
injurious  to  the  health  of  themselves  and  their  animals.  In 
similar  cases,  it  was  the  custom  of  the  ancients  to  cotistruct 
cisterns ;  but  these  are  not  only  expensive  in  themselves,  but 
their  utiUty  depends  upon  the  quantity  of  rain  that  falls  ;  while 
upon  the  shores  of  the  most  barren  places,  nature  has  sup- 
plied a  variety  of  vegetable  matter,  which,  when  dried,  would 
not  only  serve  as  a  fuel  for  the  purposes  of  distillation,  but 
from  the  ashes  of  which  might  be  obtained  a  saline  substance, 
sufficient  to  repay  the  expense  of  collecting,  drying,  and  bum-* 
ing.  Thus  the  fuel  for  the  distillation  of  seawater  would,  in 
reality,  cost  nothing,  while  its  preparation  would  employ  many 
individuals,  particularly  women  and  children.     Before,  how- 

*  Taken  from  the  Philosophical  Magazine,  and  by  that  iroiiE  from  the  Apnalet 
de  Chimie  and  de  Physique,  for  Jannaiy,  1S18. 
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ever,  erecting  any  apparatus  for  this  purpose,  it  was  neces- 
mrj  to  ascertain  both  the  utility  and  salubrity  of  the  water 
thus  prepared. 

It  is  well  known  that  BougainVille,  Phipf;^,  Homelin,  &C4 
had  employed  this  water  witii  much  success ;  but  they,  like 
most  of  the  chemists  of  the  last  age,  did  not  endeavour  to  imi- 
tate the  process  of  nature  in  all  its  sitnplieity,  but  mixed 
various  substances  with  the  seawater,*  in  order  to  take  away 
or  lessen  the  effect  of  the  empyxeuma  arising  from  the  dis* 
tHlation,  and  ndiich  was  so  unpleasant  to  the  smell  and  taste. 
AdA  it  is  this  which  in  general  renders  sailors  so  averse  to  it, 
and  excites  a  prejudice  very  unfavourable  to  the  salubrity  of 
distilled  seawater.  One  of  the  great  objects  to  be  ascertained 
was,  Whether  this  disagreeable  smell  and  taste  was  peculiar  to 
seawateV,  or  arose  from  the  act  of  distillation. 
'  In  ike  month  of  Jtdy,  last  year,  the  king  ordered  some  ex- 
pernsents  to  be  made,  upon  a  large  scale,  at  the  three  ports  of 
Brest,  Rochefort,  and  Toulon.  The  instructions  given  were 
as  fi^o^s :  That  a  sufficient  quantity  of  seawater  should  be 
distilled  to  prepare,  for  the  space  of  a  month,  bread  and  other 
idod  ibr  a  certain  number  of  criminals,  who  were  employed 
on  the  works  of  these  ports,  and  also  to  supply  them  With 
dlritik,  keeping  from  them  during  that  period  every  other 
liquid.  Ten  or  twelve  persons  at  each  part  voluntarily  came 
l^rward  <and  offered  themselves  for  the  experiment. 

The  persons  employed  by  government  first  distilled  a  suffi- 
cient quantity  of  seawater,  without  the  admixture  of  any  other 
sub^ance.  This  produce  dissolved  soap,  dressed  vegetables, 
produced'the  same  appearances,  with  the  aerometer,  as  tibat 
distilled  from  spring  water.  There  was  no  difference  between 
the  one  and  the  other.  But  the  distilled  seawater  had  always 
that  empyreumatic  taste  and  smell,  of  which  we  have  before 
spoken ;  and  it  was  so  strong,  that  the  commission  at  Toulon 
called  it  odeur  de  marine^  and  odeur  de  marecage.  But  this  is 
not  peculiar  to  seawater,  for  the  result  of  a  distillation  of  fresh 
water  had  always  the  same  taste  and  smell.  Neither  of  these 
liquids  immediatsly  loses  this  by  being  filtered  through  char- 
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cod ;  iMit  bj:  being  expo«ed  for  some  time  to  the  tir»  the  d»* 
tilled  setwaler  loteft  thu  o^pleesaal  quality,  ead  then  it  dees 
not  differ  from  fresh  water  derived  from  the  purest  eeorce ; 
9od  botkhave  equally  stood  every  chemical  test  to  which  they 
have  beep  exposed.  The  chemical  properties  of  dus  water 
having  thus  been  determined,  it  remains  to  give  an  acoocmt  af 
the  effectfl  upon  the  individuals  who  onderweDt  Ae  experi^ 
meat.    These  are  the  i^rincipal  results : 

fireirl.  Donng  the  first  days,  those  who  drank  die  water 
coo^lained  of  a  weight  upon  the  stomach*  This  indispositita, 
which  was  the  only  :one  they  experienced,  seon  decreas^M 
upon  taking  exercise,  and  totally  went  off  by  an  additiond 
ounce  of  biscuit  added  to  their  common  ration.  One  of  theas^ 
on  the  29tfa  di^,  had  a  few  symptoms,  but  which  be  himsdf 
attributed  to  an  indigestion,  from  some  bacon  ke  had  eaten. 
£ight  individuals  drank  twenty^five  pints  a  day,  ratheit  more 
than  three  pints  each. — (N.  B.  The  French  pint  eoalains 
very  near  fiftynaeven  cubic  inches  of  English  measuit,.aDd  iB 
the  regulation  sme  for  the  claret  or  Bordeaux  bottle  ;  but  in 
general  the  bottles  are  rather  smaller.  The  French  pint  it 
therefore  equal  to  rathear.  0iore  than  niaeleen^tweatieths,  otm 
Eo^sb  quart,  .wine  measure.)  • 

..  ToMfon* .  The  repults  obteiaed  at  the  cnrsenal  of  tUs  tomi# 
were  not  lesa  decisive  or  satis&clory.  The  six  persons  who 
made  the  expmment  acquired  a  greater,  degree  of  freshnem 
in  their  afpearaoce,  and  were  much  £itter.  Their  daily  con- 
sumption of  distiUed  water  was  nine  pounds  {pind$  de  ttmrc) 
for  drink,  a^  eleven  pounds  for  cooking.  This  is  nearly  the 
same  relative  quantity  as  those  at  Brest 

JMisforU  The  experiments  here  have  not  been  made 
with  the  same  regukffity ;  because  the  fifteen  persona  fixed 
upon  had  all  agreed  to  9ay  that  they  were  very  ill.  The  iwo 
principal  oaea  complained  of  violent  cholics  and  diarrhoeas  | 
but  the  lAot  was  discovered,  and  upon  being  put  upon  the  aick 
hst,  (d  h  dt^,)  they  were  laughed  at  by  their  con^aniooi. 
No  one  of  them  was  really  indisposed ;  on  the  ceiHrary,  many 
thought  they  experienced  some  good  effect  in  regard  to  some 
ijdfirmities  under  which  they  had  long  laboured. 
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The  abov«  are  not,  however,  the  only  experiments  which 
hare  been  made  upon  this  bererage.  Several  persons  wish* 
mg  to  ascertain  its  effects  bj  individual  experience,  have 
voluntarily  confined  thenuelves  to  its  use ;  and  the  members 
of  the  commiHSiPP  of  laquirj  ar«  alsMst  an  the  dSilj^  praoliA^ 
of  taking  it.  The  captain  of  the  Duckt  has  taken  it  every  day 
at  his  meals  for  twenty  days,  and  has  experienced  not  the 
smallest  inconveiieace  from  its  ufte«  M*  M*  Vasse,  and  Cha^ 
telain,  apothecaries  to  the  marine  at  Brest,  have  occasionally 
kept  the  water  in  their  mantfaa  fer  four  boors,  bjr  constantly 
renewii^g  it,  and  have  not  found  either  the  sharp  taste,  or 
other  caustic  qualities,  which  have  been  said  to  be  peculiar  to 
it.  And  here  it  may  be  proper  to  state,  that  the  mouths  of  all 
the  individuals  who  had  taken  the  water  for  a  length  of  time 
were  examined,  without  the  detection  of  any  thing  in  them 
either  of  a  swollen  or  inflammatory  appearance.  Such  are  the 
jepmrts  of  commiMtonttrs  em^oyed  to  investigate  the  effects 
«f  distilled  sMwater,  who,  alUibugh  separated  atagvesK  4^ 
tance  from  each  other,  and  having  no  communication,  all  agree 
in  the  inference,  that  it  may  be  employed  without  any  itijuvf 
to  the  heaMi,  both  as  a  beverage  and  in  cookery,  ibr  the  spaoe 
of  at  least  a  month  ;  and  the  fair  presumption  is,  tikat  it  may  bt. 
employed  for  a  much  longer  time;  and  that  in  consequence, 
it  must  be  considered  as  a  very  happy  resoufoe  in  leog  v^ 
i^sofdisoovcry. 
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176  On  Mtuieti  Tvnperament. 

FINE  ARTS.' 

AttT*  XXI.    £iMy  on  Mmieci  Tempetitment.    By  Prth- 
fetsor  Fisher,  of  Yale  College. 

[Ckmeluded  from  page  35.] 

Proposition  V.    • 

To  determine  that  position  of  any  degree  in  the  scale,  which 
will  render  all  the  concords  terminated  by  it,  at  a  me- 
dium, the  most  harmonious;  8U]^osiqg  their  relatire 
frequency  given,  and  all  the  other  degrees  fixed. 

X  HE  best  Scheme  of  temperament  for  the  changeable  8cal«t 
oi|  supposition  that  all  the  concords  w^re  of  equally  frequent 
occurrence,  is  investigated  in  Prop.  III.  But  it  is  dbowny  in 
the  last  Proposition,  that  some  chords  occur  in  practice  frr 
more  frequently  than  others.  Hence  it  becomes  necessary  to 
ascertain  vdiat  changes  in  tiie  scale  above  referred  to,  this 
different  frequency  requires.  Any  given  degree,  as  C,  termi* 
nates  six  different  concords.;  a  Vth,  IIId»  and  Sd  above,  and 
the  same  intervals  below  it.  Let  the  numbers  denoting  the 
frequency  of  these  chords  below  C  be  denoted  by  a,  6,  and  c, 
and  their  temperaments,  before  the  position  of  C  is  changed, 
by  m,  n,  and  p  :  and  let  the  frequency  of  the  chords  above  C 
be  denoted  by  a\b\  and  c',  and  their  temperaments  by  m',  n , 
and  p\  respectively.  If,  now,  we  regard  any  two  of  these  6 
chords,  whose  temperaments  would  be  diminished  by  moving 
C  opposite  ways,  and  of  which  the  sum  of  the  temperaments  is 
consequently  fixed,  it  is  manifest  that  the  more  frequent  the 
occurrence,  the  less  ought  to  be  the  temperament.  Were 
we  guided  only  by  the  consideration  of  making  the  aggregate 
of  dissonance  heau*d  in  them  in  a  given  time,  the  least  possible, 
we  should  make  the  one  of  most  frequent  occurrence  perfect, 
and  throw  the  whole  of  the  temperament  upon  the  other. 
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Let,  bt  «xttDciple,  a  be  greater  th&n  of,  and  let  x  be  any 
▼anable  distance  to  which  C  is  moved,  so  as  to  diminish  the 
temperament  m,  of  the  chord  whose  frequency  is  expressed 
by  a.  Then  the  temperament  of  a  will  become  =m*/v,  end 
that  of  a^ssinf-l*^*  Hence,  as  the  dissonance  bead  in  each,  in 
a  given  time,  is  in  the  compound  ratio  of  its  frequency  of  oc- 
currence and  its  temperament,  their  a^regate  dissonance  will 
be  as  o.wKrx-fo^.m^+a; ;  a  quantity  which,  as  a  is  supposed 
greater  than  a ,  evidently  becomes  a  minimum  when  ar^sm, 
or  the  chord,  whose  frequency  is  a,  is  made  perfect  But 
in  this  way  we  render  the  harmony  of  the  chords  very  on- 
equal,  which  is,. ceteris  paribus,  a  disadvantage*  As  these 
considerations  are  heterogeneous,  it  must  be  a  matter  of 
judgment,  rather  than  of  mathematical  certainty,  what  j^ne- 
cise  weight  is  to  be  given  to  each.  We  will  give  so  much 
weight  to  the  latter  consideration,  as  to  make  the  temperament 
of  each  concord  invtrUly  a$  its  frtqu^ncy.    We  have  then 

1             1           , .  ,     .              am—a'm! 
a  :  a    :  :    :     ;  ,     :  which  gives  x= ; — r- . 

But  there  are  six  concords  to  be  accommodated,  instead  of 
two ;  and  it  is  evident  that  all  the  pairs  cannot  have  their 
temperament  inversely  as  their  frequency,  since  the  num- 
bers a,  6,  kc,  and  m,  n,  &c.  have  no  constant  ratio  to  each 
other.  This,  however,  will  be  the  case,  at  a  medium,  if 
X  be.  made  such,  that  the  sum  of  the  products  of  the  numbers 
expressing  the  frequency  of  those  chords  whose  temperaments 
are  increased  by  x,  into  their  respective  temperaments,  shall 
be  equal  to  the  sum  of  the  corresponding  products  belongiiig 
to  those  chords  who^e  temperaments  are  diminished  by  x. 
Applying  this  principle  to  the  system  of  temperament  in  Prop. 
Ill,  which  flattens  iadl  the  concords,  it  is  plain  that  raising  anyt 
given  degree  hy  x  will  increase  the  temperaments  of  the 
concords  above  that  degree,  and  diminish  those  of  the  con- 
cords below  it.  Hence  i^  ought  to  be  raised  till  (*»— x)  «+ 
(»-x)  6+(p-x)  c=(f»'-fa;)  a+(n+x)  b'+{p+x)  d  :  from 

Which  x  IS  found   = ^^^^i^y^^j^^         -         Should 

either  of  the  temperaments  be  sharp,  the  sign  of  that  term  of 
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Mm  BQiiielator,  m  whicli  it  ocenn,  mint  be  dM^giA;  mA 
should  the  total  vakie  of  t^  expreMioft  b€  negative^  s  BiQSt 
be  tak^n  below  C.  * 

PROPOSltlON   VI. 

To'deternuQe  that  system  of  temperaments  for  tbe  concords 
of  the  changeable  scale,  which  will  render  it,  including 
every  consideration,  the  most  harmonious  possiUe. 

Wc  can  scarcely  expect  to  flbd  any  direct  atoalytical-  pro- 
cess, which  will  famish  ns  with  a  eoltition  of  fUs  complicated 
problem,  at  a  single  operation.  We  shall  therefbr^  content 
ourselves  with  a  method  which  gradufilly  approximates  towards 
the  desired  results.  The  best  position  of  any  given  degree, 
vel  C,  supposing  all  the  rest  fixed,  Is  determined  by  the  last 
proposition.  In  the  same  manner  it  is  evident  that  the  con- 
stitution of  the  whole  scale  will  be  the  best  possible.  When  no 
degree  in  it  can  be  elevated  or  depressed,  widiont  rendering 
the  snms  of  the  products  there  referred  to,  unequal.  We  can 
approximate  to  this  state  of  the  scale,  by  applying  the  theorem 
in  Prop.  V.  to  each  of  the  degrees  successivdy.  It  b  not 
essential  in  what  order  the  application  is  made  ;  but  fof  the 
sake  of  uniformity,  in  the  successive  approximations,  we  will 
begin  with  that* degree  which  has  the  greatest  sum  a+a+b+ 
&c.  belonging  to  it,  and  proceed  regularly  to  that  in  which 
it  is  least.  Making  the  equal  temperament  of  Prop.  III.,  (in 
which  the  Vths,  lllds,  and  3ds  are  flattened,  154,  77  and  77, 
respectively,)  the  standard  from  which  to  conMhence  the  alter* 
ations  in  the  scale  required  by  the  unequal  frequency  of  dif- 
ferent chords,  and  beginning  with  D,  the  theorem  gives  xaS. 
Hence  supposing  the  rest  of  the  degrees  in,  the  scale  unaitered, 
it  will  be  in  the  most  harmonious  state,  when  D  is  raised  jf  ^ 
of  a  comma.  For  by  the  last  proposition,  the  temperament  of 
the  six  concords  affected  by  changing  the  place  of  D  is  best 
distributed,  and  that  of  the  other  c^fleordsis  not  at  all  affected. 
We  will  now  proceed  to  the  second  degree  in  the  scale,  vi2, 
A  ;  in  which  the  application,  of  the  theorem  gives  ar^l3.  la 
this  application,  however,  as  D  was  before  raised  5,  a»,  the. 
temperament  of  the  Vih  below  A,  mnst  be  taken  154-f-5 ;  and 
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in  A  di#  tttcceedii^  DfcntioiM)  wh^i  the  eilcrior  tenmna- 
tioo  of  any  coneord  hai  been  already  altered,  we  mtwt  take  ite 
temperament,  met  what  it  was  al  first,  but  what  it  hu  beeoofte, 
by  Mch  preirioua  alteratien.  In  thii  mamier,  the  scale  k 
becoming  more  httiiiofiious  at  every  step)  till  we  have  com^ 
^ted  the  whde  tuccession  of  def^eet  which  it  contains. 

Let  us  now  revert  to  D,  the  place  Where  we  began.  Ae 
each  of  the  outer  extremities  of  »the  chords  which  are  temi- 
naied  by  D  has  been  changed,  a  new  application  of  the  the^ 
reaot  will  'give  a  second  correction  for  the  pboe  of  D ;  atthotsi^, 
as  the  numbers  tf,  »',  6,  &o.  coinliaoe  tiie  aanse,  it  will  be  less 
than  before.  Continue  the  process  through  the  whole  acale, 
and  a  second  approximation  to  the  most  harmonious  state  will 
be  obtained.  la  Mb  maimer  let  the  theorem  be  applied,  till 
the  value  of  x  is  exhausted,  for  every  degree  ;  and  it  wiU  then 
be  in  the  most  harmonious  state  possible.  Three  operations 
gave  the  following  results  : 

TABLE  V. 


Bans. 

latOpe- 

2d. 

3d. 

BU68. 

IstOpe- 
ntkn. 

3d. 

sa. 

F« 

+  18 

+5 

+  1 

B* 

+  18 

+6 

0 

F 

-20 

•^6 

-1 

B 

+19 

+6 

0 

E» 

+18 

+6 

0 

Bb 

-23 

-10 

-1 

E 

+14 

+6 

0 

A* 

+  ^» 

+^ 

0 

E^ 

-69 

■  1 T    "in-    ■ 

-8 

—1 

A 

+  13 

+4 

+1 

D# 

1+19 

+6 

+1 

Ab 

-71 

-7 

-2 

D 

+6 

,    +2 

+1 

G* 

+  17 

+5 

0 

Db 

-46 

—7 

-€ 

6 

-14 

0 

0 

C» 

+l« 

+i' 

0 

r««t 

+44 

+6 

0 

C 

-6 

-6 

-2  1  Gb 

~46 

-5 

0 
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The  sign  p^nt  denotes  ttiat  ,tbe  degree  to  which  it  bdoi%s  is 
to  be  raised^  and  mtrnif ,  that  it  is  to  be  depressed.  The  corr 
rections  in  each  succeeding  operation  are  to  be  added  to  those 
in  the.  preceding.  The  errors,  in  the  3d  approximation^  are 
so  trifling,  that  a  4th  would  be  wholly  useless. 

Note.  The  foregoing  calculations  will  be  rendered  much 
more  expeditious  and  sure,  by  redtkcing.the  theorem,  in  some 
sense,  to  a  diagram,  as  in  the  first, of  the  following  figures ; 
and  by  applying  the  successive  corrections  to  the  circmn- 
ference  of  &  circle  divided  into  parts  proportioned  to  the 
intencals  of  the  enharmoiuc  scale,  as  in  the  second. 


^rlh 


•H? 


\^ 


4 


wr 


+d» 


hv^ 


Pbofositioh  VIL 


To  determine  the  temperaments  and  beati  of  all  the  con- 
cords, together  with  the  ralues  of  the  diatonic  and  chro- 
matic intervals,  and  the  lei^;^  and  yibrations  per  second 
of  a  string  producing  all  the  sounds,  of  the  system  result- , 
iog  from  the  last  proposition. 

The  temperaments  of  all  the  concords  are  easily  deduced 
from  Table  V.    The  Vth  C6,  for  example,  has  its  lower  ' 
extremity  lowered  12^  and  its  upper  extremity.  14.    Hence 
it  is  flatter  by  2  than  at  first,  and  consequentiy  its  tempera- 
mental 156.     The  temperaments  of  all  the  concords,  *  thus 
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calculated,  will  be  found  inthe  2d,  3d,  and  4th  columiis  of 
Table  VII. 

Hayiog  ascertained  the  temperaments,  the  yalue  of  the 
diatonic  and  chromatic  intervals  may  be  found.  The  Vth  CG 
being  flattened  156,  and  the  Vth  FC  139,  the  major  tone  FG 
must  be  diminished  1564-139,  or  be  a4820.  Bj  thus  fixing 
the  extent  of  one  interval  after  another,  from  the  tempera- 
ments of  either  of  the  different  kinds  of  concords,  as  is  most 
convenient,  the  intervals  in  question  will  be  found  to  h^ve 
the  values  exhibited  in  Table  VI. 

Let  the  numbers  in  this  table  he  added  successively,  begin- 
ning at  the  bottom,  to  the  log.  of  240,  the  number  of  vibra- 
tions per  second  of  the  tenor  C,  (see  Rees's  Cyc.  Art.  Concert 
Pitch,)  and.  the  numbers  corresponding  to  these  logarithms 
will  be  the  vibrations  in  a  second,  of  a  string  sounding  the 
several  degrees  of  the  scale.  They  are  shown  in  col.  6, 
Table  VII. 

Since  the  length  of  a  string  caateris  paribus  is  inversely  as 
its  number  of  vibrations,  the  lengths  in  col.  5  may  be  deduced 
from  the  vibrations  in  col.  6  ;  or  more  expeditiously,  by  sub- 
tracting the  numerical  distances  from  C  of  the  several  degree^ 
in  Table  VI.  from  O,  and  taking  the  corresponding  numbers, 
from  the  table  of  logarithms.  These  nuinbers,  when  used 
as  logarithms,  must  be  brought  b^ck  to  the  decimal  form, 
agreeably  to  Scholium  2*  Prop.  I. 

To  find  the  number  of  beats  made  ia  a  second  by  any  con- 
cord, it  is  only  necessary  to  take  from  col.  5  the  numbers 
belonging  to  the  degrees  which  terminate  that  concord,  and  to 
multiply  them  crosswise  into  the  terms  of  its  perfect  ratio. 
The  difference  of  the  products  will  be  the  number  of  beats 
made  in  a  second.  The  3  last  columns  contain  the  beats  made 
by  each  of  the  concords,  in  10  seconds. 
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TABLIS  VI. 


B 
Bb 

A 

Ab 


Gb 


B 

Eb 

0 


2998 


1891 
2982 


1871 


2968 


1814 


3006 


2988 


1870 


2948 


1835 


2992 


2998 


4813 


4839 


4820 


2988 


4818 


4827 


1772 


3033 


1780 


3030 


A* 
A 

6* 


1809 


1798 


6 
F* 


1824 


1777 


3028 


1790 


3018 


1809 


F    ' 

E» 


D« 


C* 

c 
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TABLE  VII. 


JAS 


3m«. 

Tempcnauotxiftb* 

Lengths 
String. 

Vibra- 
oecoocL 

Beats  ia  10  S.  of  the 

Vthsb 

incUb 

3d8b 

Fthi. 

in<y. 

ads. 

B« 

77 

51431 

466,64 

48,4 

B 

164 

76 

93 

53674 

447,98 

47,4 

39,0 

57,8 

^t> 

147 

36 

97 

56880 

429,49 

43,5 

17,7 

57,4 

A« 

166 

78 

57448 

417,77 

45,1 

46,2 

K 

163 

71 

107 

59852 

400,99 

42,5 

33,6 

59,4 

Ab 

164 

9 

62487 

384,08 

40,4 

r 
4,0 

G4» 

161 

76 

"76 

64177 

373,97 

39,1 

32,9 

39,2 

Q 

192 

39 

97 

66907 

S5S,71 

32,9 

16,3 

48,1 

F** 

101 

68778 

348,95 

48»5 

pb 

66 

69760 

344,03 

21,9 

F» 

164 

76 

83 

71686 

334.80 

36,0 

29,2 

38,5 

F. 

1S9 

32 

130 

74760 

321,03 

30,9 

11,9 

57,8 

£» 

164 

78 

76874 

312,20 

33,2 

33,6 

E 

149 

74 

no 

80085 

299,68 

30,« 

25,2 

46,3 

Eb 

110 

13 

54 

83608 

287,06 

21,7 

4,1 

213 

D« 

164 

63 

78 

85868 

279,50 

29,6 

nfi 

30,Q 

D 

144 

61 

112 

89480 

268,21 

26,6 

18,5 

41,1 

Db 

180 

50 

93342 

257,12 

32,0 

14.8 

C» 

166 

78 

82 

95920 

260,20 

26,6 

22,0 

28,0 

C 

166 

46 

143 

100000 

240,00 

126,8 

12,8 

47,5 
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On  Muiieal  Temfmamem. 
Profo9ITioii  VIII. 


To  compare  the  hannoniousness  of  the  foregoing  system 
with  that  of  jBeveral  others,  which  haye  been  most  known 
and  approTed. 

The  afggregate  of  dissonance,  heard  in  any  tempered  con- 
cord, is  as  its  temperament  (Prop.  I.)  when  its  frequency  of 
occurrence  is  given,  and  as  its  frequency  of  occurrence,  when 
Hb  temperament  is  given:  hence,  universally,  it  i?  as  the 
product  of  both.  The  whole  amount  of  dissonance  heard  in 
all  the  concords  of  the  same  name  must  consequently  be  as 
the  sum  of  Uie  products  of  the  dumbers  denotii^,  their  tem- 
peraments, each  into  the  number  in  Table  IV.  denoting  its 
.frequency.  These  products,  for  the  scale  of  Huygens  which 
divides  the  octave  into  31  equal  parts,  of  which  the  tone  is 
5  and  the  semi-tone  3 ;  for  the  system  of  mean  tones,  and  for 
Dr.  Smith's  system  of  equal  harmony,  compared  with  the 
scale  of  the  last  proposition,  (cutting  off  the  three  right-hand 
figures)  stand  as  foHows : 

TABLE  VIII. 


Sjrfleiiis. 

Huygaiu'.. 

Dr.  Smith's 

Mean  Tones. 

New  Scale. 

Diflso-     CVths 
nance   .  I  lllds 
of  the      (3ds 

826 

121 

1049 

946 
382 
629 

860 

0 

944 

786 
240 
683 

Total 

1995 

1966 

1794 

1709 

Were  we  to  adhere  to  Dr.  Smith's  measure  of  equal  har- 
Mony^  the  rows  of  products  belonging  to  the  Vths,  Hlds,  and 
3ds,  must  be  divided,  respectively,  by  ^,  ^y  and.  ^  (the 
reciprocals  of  half  the  products  g[  the  terms  of  their  perfect 
ratios,)  before  they  could  be  properly  added  to  express  the 
whole  amount  of  dissonance  heard  in  all  the  i^oncords ;  but» 
according  to  Prop.  I.  the  simple  products  oug^t  to  be  added, 
and  the  sums  at  the  bottom  of  the  table  will  ej^press  the  trne 
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ratio  of  the  agg;regate  diss^ance  of  the  systems  under  which 
they  stand.  The  last  has  decidedly  the  advantage  over  the 
first,  both  in  regard  to  the  aggregate  dissonance,  and  the 
equality  of  its  distribution  among  the  different  classes  of  con- 
cords. It  has  nearly  an  equal  advantage  over  the  second  in 
regard  to  the  first  of  these  considerations ;  although  tn  regard 
to  the  equality  of  distribution,  the  latter  has  slightly  the  advan* 
tage.  It  has,  in  a  small  degree,  the  advantage  over  the  third, 
in  regard  to  the  aggregate  dissonance ;  while,  as  it  respects  the 
equahty  of  its  distribution,  it  has  the  decided  preference.  It  is 
true  that  the  temperaments  of  the  concords  of  the  same  name, 
in  the  new  scale,  are  not  as  in  the  others,  absolutely  equal ; 
but  no  one  of  them  is  so  large  as  to  give  any  offence  to  the 
nicest  ear.  The  largest  in  the  whole  scale  exceeds  the  unifonn 
temperament  of  Dr.  Smith's  Ytl^s  by  only  A  pf  a  comma. 

Scholium  1. 

The  above  system  may  be  put  in  practice  on  the  organ,  by 
making  the  successive  Vths  CG,  GD,  DE,  &c.  beat  flat  at  the 
rate  contained  in  Table  VII.,  descending  an  octave,  where 
necessary,  and  doubhng  the  number  of  beats  belonging  to  any . 
degree  in  the  table,  when  the  Vth  to  be  tuned  has  its  base  in 
the  octave  above  the  treble  C.  The  tenor  C  must  first  be 
made  to  vibrate  240  in  a  second,  the  mcithods  of  doing  which 
Sire  detailed  at  length  in  various  authors.  Whenever  a  Illd 
results  from  the  Vths  tuned,  its  beats  ought  to  be  compared 
with  those  required  in  the  table,  and  the  correctness  of  the 
Vths  thus  proved.  This  system  is  as  easy,  in  practice,  as  any 
other  ;  for  no  one  can  be  tuned  correctly  except  by  counting 
the  beats,  and  rendering  them  conformable  to  what  that  sys- 
tem requires.  The  intervals  of  the  first  octave  tuned  ought 
to  be  adjusted  with  the  utmost  accuracy,  by  a  table  of  beats. 
When  this  is  done,  the  labour  of  making  perfect  the  other 
octaves  of  the  same  stop,  and  the  unisons,  octaves,  Vths,  &c. 
of  the  other  stops,  is  the  same  in  every  system.  This  last, 
indeed,  is  sa  much  the  most  laborious  part  of  the  tuning  of 
the  organ,  that  if  even  much  more  labour  were  required  thaja 
Vol.  I....N0.  2.  t« 
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actually  is,  in  adjasting  the  intervals  of  the  octsve  first  tvaxti, 
it  would  occasion  little  difference  in  the  whole. 

trhe  harmony  of  the  Illds  and  Sds  in  any  of  the  foregoing 
systems  for  the  changeable  scale  is  so  much  finer  than  it  can 
possibly  be  in  the  common  Douzeave,  that  it  seans  highly 
desirable  that  this  scale  should  be  introduced  into  general  use. 
But  the  increased  bulk  and  expense  attendant  on  tiie  intro- 
duction of  so  many  new  pipes  ot  strings,  together  with  thd 
trouble  occasioned  to  the  performer,  in  rectifying  the  scale 
for  music  in  the  different  keys,  have  hitherto  prevented  its 
becoming  generally  adopted.  To  multiply  the  number  of 
finger' keys  would  render  execution  on  the  instrument  ex- 
tremely difficult ;  and  the  apparatus  necessary  for  transferring 
the  action  of  the  same  key  from  one  string  or  set  of  pipes  to 
another,  besides  being  complicated  and  expensive,  requires 
such  exactness  that  it  must  be  continually  liable  to  get  out  of 
order.  This  latter  expedient,  however,  has  been  deemed 
the  only  practicable  one,  and  has  been  carried  into  effect, 
under  different  forms,  by  Dr.  Smith,  Mr.  Hawkes,  M.  Loesch- 
mon,  and  others.  But  Dr.  Smith's  plan  (which  is  confined  to 
stringed  instruments)  requires  only  one  of  the  unisons  to  be 
Used  at  once ;  while  those  of  the  two  latter  nearly  double  the 
whole  number  of  strings  or  pipes.  It  deserves  an  experi- 
ment, amoi^  the  makers  of  imperfect  instruments,  whether  a 
changeable  scale  cannot  be  rendered  practicable,  at  least  on 
the  piano  forte,*  without  increasing  the  number  of  strings, 

*  A  method  of  rendering  changeable  the  sound  of  the  sanoe  pipes  in  the 
organ,  which  had  occurred  to  tiie  writer,  but  which  was  not  inserted  above  on 
account  of  the  supposed  difficulty  of  making  the  change  sufficient  hi  degree,  he 
has  since  found  to  have  been  executed  by  the  Rev.  H.  Liston,  who,  has  succeeded, 
by  means  of  shaders  capable  of  being  brought  before  the  mouths  of  his  pipes  by 
Reaction  of  pedals,  in  giving  them  three  distinct  sounds  each,  varying  by  two 
commai.  (See  the  description  of  his  Enharmonic  organ,  inRees'Cyc.  orTil> 
loch*8  PhiL  Mag.)  His  scale  embraces  59  intervals  to  the  octavei  and  is  intended 
to  produce  perfect  harmony  in  all  the  keys.  But  as  it  will  require  the  use  of  pedals 
perpetually,  even  on  the  same  key,  and  a  ready  and  perfect  knowledge  of  onall 
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a&d  at  the  same  time  aUowiog  both  the  unisons  to  be  used 
together-^either  by  an  apparatus  for  slightly  increasing  the 
tension  of  the  strings,  or  by  one  which  shall  intercept  the 
Tibrations  of  such  a  part  of  the  string,  at  its  extremity,  as  shall 
elevate  its  tone,  by  the  diesis  of  the  system  of  temperament 
adopted.  Were  only  4  degrees  to  the  octave,  furnishing  the 
instrument  with  5  sharps  and  4  flats,  thus  rendered  change- 
able, there  is  little  music  which  could  not  be  correctly  exe* 
cuted  upon  it. 

Scholium  3. 

In  the  same  general  manner,  may  be  found  the  best  system 
•f  intervals,  for  a  scale  confined,  to  a  less  number  of  degrees 
than  that  of  the  complete  Enhamiionic  scale.  In  such  an 
investigation,  the  numbers  in  Table  IV.  expressing  the  fre- 
quency of  all  such  adjacent  degrees  as  have  but  one  sound  in 
the  given  scale,  must  be  united  ;  and  the  temperaments  m,  n, 
kc.  of  the  theorem,  when  belonging  to  concords  whose  ter* 
minating  degrees  are  united  to  those  adjacent,  must  be  taken^ 
not  what  they  were  in  the  complete  scale,  but  what  they 
become,  considering  them  as  terminated  by  the  substituted 
adjac^t  degree. 

If,  for  e]^ample,  the  best  temperaments  were  required  for  a 
scale  of  15  degrees  to  the  octave,  such  as  is  that  of  some 
European  organs,  or  in  other  words,  having  no  Enharmonic 
intervals  except  D*  Eb,  and  G*  Ab, — ^the  numbers  in  Table 
IV.  belonging  to  C*  and  Db,  E*  and  F,  F*  and  Gb,  &c.  must 
be  united,  and  their  sums  substituted  when  they  occur,  for 
«,  a,  6,  &c.  in  the  theorem;  while  the  temperament,  for 
example,  of  the  Illd  on  C"^  must  not  be  reckoned  77  as  in  the 
complete  scale,  but  1261—77  sbarp,  since  its  upper  termina- 
tion has  become  F,  instead  of  E#»    With  these  variations  let 

■mrical  ittteirals,  whicli  practical  musidans  can  seldom  posseM,  there  is  no  pro- 
bability tlmt  it  will  eyer  be  extensively  adopted.  Perhaps,  however,  four  or  five 
tounds,  such  as  D^^  IS^,  Ab,  Db,  might  be  added  to  the  common  scale  of  12 
iatarvais  by  means  of  his  mechanism,  with  advantage.  An  instnunent  thus  far- 
aished  would  require  the  use  of  pedals  but  seldom,  and  would  contain  chromatic 
degrees  anfficient  for  the  accurate  performance  of  the  |;raat  mau  of  organ  musiw . 
16* 
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tbe  same  theorem  be  applied  as  before,  till  no  ralue  of  t  cao 
be  obtained,  and  tbe  temperaments  for  that  scale  will  be  the 
best  adjusted  possible. 

But  as  the  scale  which  contains  but  13  degrees,  or  12  inter. 
Tals,  to  the  octave,  is  in  much  more  general  use  than  erery 
other,  we  shall  content  ourselves  with  stating  how  tbe  problem . 
may  be  solved  for  scales  ccmtaiming  any  intermediate  number 
of  degrees,  and  proceed  directly  to  the  consideration  of  that 
which  is  so  much  the  most  practically  in^ortant. 

Lemma. 

No  arrangement  of  the  intervals  in  the  common  scale  of  12 
degrees,  which  renders  none  of  the  Vths  or  3ds  sharp,  and 
none  of  the  Illds  flat,  can  make  any  change  in  the  aggre^ 
^te  temperaments  of  all  the  concords  of  the  same  name* 

We  will  conceive  the  12  Vths  of  the  Douzeave  scale  to  be 
arranged  in  succession,  as  CG,  GD,  DA,  &c.  embracing  7 
octaves.  Let  them  at  finst  be  all  equal :  they  will  each  be 
flattened  49.  I  say  that  no  change  in  these  Vths  which  pre- 
serves the  two  extreme  octaves  perfect,  and  renders  none  of 
them  sharp,  can  alter  the  sum  of  their  temperaments.  Let 
a,  6,  c,  &c.  be  any  quantities,  positive  or  negative,  by  which 
the  points  C,  G,  D,  &c.  may  be  conceived  to  be  raised  above 
the  corresponding  points,  belonging  to  the  scheme  of  equal 
Vths.  Then  as  the  mean  temperament  VthaeV— 49,  the  first 
Vth  in  the  supposed  arrangement  will  be  V — 49^+a.  The  dis- 
tance from  C  to  D  will  be,  in  like  manner,  2.V— 49-|-^  ;  and 
consequently  the  Vth  GD  will  be  V-49-|-6— «.  In  the 
same  manner  the  third  Vth  DE  will  be  V— 49+c— 6,  &c. 
Hence  the  temperament  of  CGs«-49+a,  of  GD=s— 49+^ 
—a,  of  DA=— 49+c~5,  &c.  Adding  the  12  temperaments 
together,  we  find  their  sum=  —  12X49+fl+^+&c.— o— 6— 
&,c.  in  which  all  the  terms  except  the  first  destroy  each 
other,  and  leave  their  sum  =^  12  X49  which  is  the  aggregate 
temperament  of  the  twelve  equal  Vths  in  the  scheme  of  equal 
semitones.  .  ». 

The  same  reasoning  holds  good  if  we  bring  these  Vths 
within  the  compass  of  an  octave  ;  siQce,  if  the  octave  be  kept 
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perfect,  all  the  Vths  on  the  same  letter,  in  whatever  octave 
they  are  situated,  must  have  the  same  temperament. 

The  reasoning  is  precisely  the  same  for  the  lllds  and  3ds, 
considering  the  former  as  formii^  4  distinct  series  of  an  oc- 
tave each,  beginning  with  C,  C^,  D  and  Eb ;  and  the  latter 
as  forming  3  distinct  series  of  an  octave  each,  beginning  with 
C,  C^  and  D.  If  the  former  be  made  all  equal,  each  will  be 
sharpened  343 ;  if  the  latter  be  made  equal,  each  will  be 
flattened  392.  In  levery  system  which  Tenders  none  of  the 
former  flat,  and  none  of  the  latter  sharp,  the  sum  of  their 
temperaments  wiU  be  12X343,  and  12X392,  respectively. 

Cor,  The  demonstration  holds  equally  true,  whatever  be 
the  magnitude  of  a,  6,  c,  &c. :  only  if  they  be  such  that  the 
difference  —  a+6,  —  6+c,  &c.  of  any  two  successive  ones  be 
greater  than  the  temperament  of  the  corresponding  concord  in 
the  system  of  eqqal  semitones,  the  temperament  of  that  chord 
tauSt  be  reckoned  negative,  and  the  sum,  in  the  enunciation 
of  the  proposition,  most  be  considered  as  the  excess  of  those 
temperaments  which  hare  the  same  sign  with  those  of  the  same*^ 
concords  in  the  system  of  equal  semitones,  above  those  which 
have  the  contrary  sign.  Hence  it  is  universally  true  that  the 
eitcess  of  the  flat  above  the  sharp  temperaments  of  the  Vths 
is  equal  to  12  X49  ;  that  the  excess  of  the  sharp  above  the  flat 
temperaments  of  the  lllds  is  equal  to  12x343  ;  and  that  the 
excess  of  the  flat  above  the  sharp  temperame;its  of  the  3ds  is 
12X392.  Hence  likewise  we  have  a  very  easy  method  of 
pr(yving  whether  the  temperaments  of  any  given  system  have 
been  correctly  calculated.  It  is  only  to  add  those  which  have 
the  same  sign  ;  and  if  the  differences  of  the  sums  be  equal  to 
the  products  just  stated,  the  work  is  right. 

Profosition  IX. 

If  all  the  concords  of  the  same  name,  in  a  scale  of  twelve 
intervals  to  the  octave,  were  of  equally  frequent  occur- 
rence, the  best  system  of  temperament  would  be  that  of 
equal  semitones* 

It  is  evidently  best,  so  far  as  the  concords  of  the  same  name 
are  concerned,  that  if  of  equal  frequency,  they  should  be 
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equally  tempered,  unless  by  rendering  them  unequal,  their 
medium  temperament  could  be  diminished ;  but  this  appears, 
from  the  Lemma,  to  be  impossible.  By  tempering  them  un- 
equally, the  aggregate  dissonance  heard  in  a. given  time,  by 
supposition  of  their  equal  frequency,  would  not  be  diminished, 
whilst  the  disadvantage  of  a  transition  from  a  better  to  a  worse 
harmony  would  be  incurred.  Some  advocates  of  irregular 
systems  of  temperament  have,  indeed^  maintained  this  irregu- 
larity to  be  a  positive  advantage,  as  giving  variety  of  character 
to  the  different  keys.  But  this  variety  oi  character  is  obvi- 
ously neither  more  nor  less  than  that  of  greater  and  less  de- 
grees of  dissonance.  Now,  what  performer  on  a  perfect 
instrument  ever  struck  hia  intervals  false,  for  the  sake  of 
variety  ?  Who  was  ever  gratified  by  the  variety  produced  in 
vocal  music  by  a  voice  slightly  out  of  tune  ?  If  Uiis  be  absurd, 
when  apphed  to  instrumenta  capable  of  perfect  harmony,  it  is 
scarcely  less  so  to  urge  variety  of  character  as  being  of  itself 
a  sujfficient  ground  for  introducing  laige  temperaments  into  the 
scale.  For  these  large  temperaments  will  have  nearly  the 
same  effect,  compared  with  the  smaller  ones,  that  smaU  tem- 
peraments would  have,  when  compared  with  the  perfect  bar? 
mony  of  voices  and  perfect  instruments.  Possibly  a  discord- 
ant interval,  or  a  concord  lai^ely  tempered,  might,  in  a  few 
instances,  add  to  the  resources, of  the  composer.  But  when 
an  instrument  is  once  tuned,  the  situatioa  of  these  intervals  is 
fixed  beyond  his  control,  and  by  occurring  in  a  passage  where 
his  design  required  the  most  perfect  harmony ^  it  mi^t  as  often 
thwart  as  favour  the  intended  effect. 

Since,  then,  the  proposition  is  true  in  reference  to  the  Vths, 
Illds,  and  3ds,  when  separately  considered,  it  will  be  equally 
true  when  they  are  considered  jointly,  that  is,  as  formed  into 
harmonic  triads,  unless,,  by  rendering  the  concords  of  the  same 
name  unequal  in  their  temperament,  the  mean  temperament  of 
the  Vths  could  he  increased,  and  that  of  the  Illds  and  3ds  pro- 
portionally diminished.  Could  this  be  done,  it  might  be  a 
question  whether  the  more  equal  distribution  of  the  tempera- 
ment among  the  concords  of  different  names,  might  not  justify 
the  introduction  of  some  inequality  among  those  of  the  same 
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name.  Bot  it  is  demonstraitfiid  in  the  Lemma,  that  the  sum 
of  the  temperaments  of  each  ^parcel  of  concords,  in  the  system 
of  equal  semitones,  is  the  least  possible.  Hence  no  changes 
in  the  Vths  can  diminish  the  average  temperaments  of  the 
IIIdsand3ds. 

(5or.  Hence  we  derire  an  important  practical  conclusion  : 
that  whatever  Irregularities  are  introduced  into  the  scale,  must 
be  such  as  are  demanded  by  the  different  frequency  of  occur- 
rence of  the  several  concords.  If  we  make  any  alterations  in 
the  scale  of  equal  semitones,  this  must  be  our  sole  criterion. 
A  given  system  of  temperament  is  eligible,  in  proportion  to  the 
accuracy  with  which.it  is  deduced  from  tke  different  frequency 
of  the  different  concords.  And  those  who  maintain  that  the 
frequency  of  different  intervals  does  not  sensibly  vaiy,  or  that 
it  is  of  such  a  nature  as  not. to  be  susceptible  of  calculation, 
must,  to  be  consistent,  adhere  to  the  scale  of  equal  semitones. 

Proposition  X. 

To  determine  the  best  distribution  of  the  temperaments  of 
the  concords  in  the  Douzeave  Scale. 

As  the  scale  of  equal  semitones  has  been  demonstrated  to  be 
the  best,  on  supposition  that  all  the  concords  of  the  same  name 
occurred  equally  often,  it'ought  to  be  made  the  standard  from 
which  all  the  variations,  required  by  their  unequal  frequency, 
are  to  be  reckoned.  To  find  a  set  of  numbers  expressing  the 
relative  frequency  of  the  several  concords  in  the  common 
scale,  we  have  only  to  unite  the  numbers  in  Table  IV.  stand- 
ing against  those  adjacent  degrees  which  have  but  one  sound  in 
this  scale.    They  will  then  stand  as  in  the  following  table : 
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TABLE  IX. 


Bum. 

ytfaf.4ifai, 

Octevet. 

mds,6tl«K 

and 

Octevea. 

aad 
Octev«t. 

B 

221 

135 

1161 

Bb 

418 

654 

34 

A 

870 

568 

1085 

Q* 

67 

82 

365i 

Q 

1207 

1197 

567i 

F# 

67 

29| 

1072 

F 

639 

924 

78 

E 

548 

323 

1151 

Eb 

265^ 

363i 

1444 

D 

1166 

943 

569 

C# 

26 

18 

581 

C 

816 

1131 

184 

The  general  theorem  of  Prop.  V.  is  eqnally  ap{dicable  to 
the  detennination  of  the  approximate  place  for  any  degree  in 
this  scale,  consideriDg  the  numbers  in  the  above  table  as  those 
to  be  substituted  for  a,  a\  6,  &c. ;  and  m,  n,  and  />,  in  the  first 
instance,  as  49,  —343  and  392,  the  uniform  temperaments  of 
the  Vths,  Illds,  and  3ds,  in  the  scale  of  equal  semitones. 
Since,  however,  the  temperaments  of  the  Illds  in  this  scale 
are  sharp,  which  would  require  the  signs  of  the  3d  and  4tl| 
terms  in  the  numerator  of  the  general  formula  to  be  con- 
tinually changed,  it  will  be  rendered  more  convenient  for 
practice,  if  they  are  changed  at  first,  so  that  it  will  stand  thus : 
_am —dmf— 6n+6  V+cp — c'p' 
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Three  snccessiye  applications  of  this  theorem  to  each  degree 
in  the  sc^le,  in  the  manner  described  Prop.  VI.,  will  bring 
them  yery  near  to  the  required  pontton,  as  appears  bj  the 
smallness  of  the  corrections  in  the  3d  column  below,  where 
the  results  of  the  several  operations  are  exhibited  at  one 
view. 

TABLE  X. 


«- 

Fittt 
Operation. 

Second 
Opendion. 

Third 
Operation. 

B 

-140 

-.35 

-2 

Bb 

+308 

+33 

-1 

A 

-8 

-23 

+2 

G*  . 

-257 

-22 

-2 

G 

+  107 

+24 

-8 

F* 

-264 

-7 

0 

F 

+238 

+40 

+6 

E 

-80 

-34 

-4 

Eb 

+  157 

+2 

-r4 

D 

+58 

+8 

0 

C* 

-352 

-29 

-1 

C 

+  17(5 

+29 

+4 

Cor.  Hence  we  may  deduce,  in  the  same  manner  as  in 
Prop.  VII.,  the  diatonic  and  chromatic  intervals,  die  lengths 
of  a  string  and  their  vibrations  in  a  second,  and  the  tempera- 
ments and  beats  of  all  the  concords  for  the  scale  which  results 
from  the  foregoing  computations.  Thej  may  be  seen  in  the 
two  following  tables : 
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TABLE  XL 

BUTOJ^JC  AXD  CHROMATIC  JJCTERVAUS. 
C 


2895 


4869 


4865 


4856 


2911 


4.833 


4874 


2895 


1991 


B 
Bb 


287$ 


2761 


2104 


G* 
6 


2903 


1953 


2911 


2235. 


2598 


2957 


1917 


F* 
F 

E 
Eb 

D 

G* 

G 
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TABLE  Xn. 


Bases. 

Telnf>eraineiifR  of  (be 

Lengths 

Vibra- 
tioos  per 
Second 

BeaUialOSecoDdsofthe  { 

Vthsb 

iUds* 

3dsb 

Vths^ 

Illds 

3ds 

B 

143 

676 

*149 

63446 

449,04 

44,0 

362,8 

92,4 

Bb 

106 

69 

1114 

66964 

428,92 

30,8 

34,0 

166,2* 

A 

138 

lO.b 

164 

69787 

401,42 

38,6 

4,6b 

86,2 

G# 

387* 

833 

288 

63712 

376,79 

98,7* 

360,6 

166,4 

G 

106 

43 

176 

66874 

368,88 

26,4 

17,6 

86,8 

F* 

160 

964 

160 

71496 

336,68 

37,2 

372,8 

69,8 

F 

124 

30 

967 

74786 

320,92 

^7,6 

10,8 

143,0* 

E 

108 

180 

161 

79970 

300,10 

22,2 

66,6 

62,0 

Eb 

136* 

311 

818 

84194 

286i06 

26,6* 

102,2 

186,6* 

D 

144 

6 

174 

89384 

268,60 

26,6 

2,2 

64,0 

C* 

62* 

1009 

128 

96682 

250,83 

10,9* 

296,3 

44,8 

C 

136 

16 

446 

100000 

24a,00 

22,4 

4,0 

147,0 

Nothing  in  tbe  abore  tables  will  need  explanatioo,  exciept 
the  anomsdoas  slurrp  beats  of  the  3ds,.  in  the  fast  column. 
These  are  deriired  from  the  perfect  ratio  6  : 7,  because  these 
3d8  are,  in  reality,  much  Hearer  to  the  ratio  of  6 : 7  than  to 
that  of  6:6;  and  hence  could  their  beats  be  counted,  they 
woifld  be  those  of  the  table,  aud  not  those  which  would  be 
derived  from  considering  these  3d3  as  having  flat  tempera- 
ments of  the  ratio  6  :  6.  But  although  the  beats  are  slower, 
the  nearer  they  approach  the  ratio  6  :  7,  this  ought *not  to  be 
regarded  as  any  sufficient  reason  for  admitting  so  large  tem- 
peraments into  the.  scale,  were  it  not  absolutely  necessary,  in 
order,  to  accommodate  those  3ds  which  are  of  &r  more  fre- 


Digitized  by 


Googk 


196  On  Musiail  Temperament* 

qaent  occurrence.  Although  the  beats  of  these  Sds  grow 
slower  as  their  temperaments  are  increased,  jet  they  are  losing 
their  character  in  melody ;  and  become,  in  this  i^pect,  more 
and  more  offensive,  the  more  they  are  tempered.  Hence  the 
harmony  and  melody  of  the  sereral  intervals,  jointly  consi- 
dered, are  to  be  judged  of  rather  firom  their  temperaments,  in 
the  three  first  columns,  than  from  their  beats,  in  the  three  last 

Scholium  1. 

It  will  be  perceived,  from  a  comparison  of  the  tempera* 
ments  in  Table  XII.  liith  the  corresponding  numbers  in  Table 
IX.,  that  the  harshness  of  the  several  concords,  especially  of 
the  II  Ids  and  3dd,  is,  in  general,  nearly  in  the  inverse  ratio  of 
their  frequency.  The  contending  claims  of  the  different  con* 
cords  render  it  impossible  that  this  ratio  should  hold  exactly. 
Including  the  Vths,  the  harmony  of  the  concords  is  much  more 
nearly  equal y  than  the  principle  of  rendering  the  temperament 
of  each  inversely  as  its  frequency,  could  it  be  carried  into 
complete  effect,  would  require. 

Scholtum  3. 

The  foregoing  system  may  be  pot  in  practice,  on  the  organ, 
by  making  the  Vths  beat  flat,  with  the  exception  of  those  on 
C^y  £b,  and  G«,  which  must  beat  sharp,  at  the  rate  required  in 
the  table  ;  proving  the  correctness  of  the  temperaments  ofib^ 
Vths,  by  comparing  the  beats  of  the  Illds,  as  they  rise,  with 
those  required  by  column  two.  Should  less  accuracy  be  re- 
quired, the  I  lids  on  C,  D,  and  A,  might  be  made  perfect,  with- 
out producing  any  essential  change  in  the  system.  This  would 
reduce  the  labour  of  counting  the  beats  to  eight  degrees  only. 
w 

Scholium  3, 

To  show  that  the  c<Hnputations  of  the  different  frequencjof 
occurrence  of  the  different  concords,  on  which  this  system  of 
tempqjrament  is  founded,  nay  be  relied  on  as  practically  cor- 
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rect,  for  music  in  general,  it  may  be  proper  to  state,  that  a 
similar  series  of  calculations  had  been  before  made,  from  an 
enumeration  of  the  concords  in  fifty  scores  of  music  entirely 
different  from  that  made  use  of  in  Prop^  IV.  They  were  not, 
indeed,  made  wiUi  the  same  accuracy,  for  the  music  of  which 
the  chords  were  counted,  was  too  generally  of  the  simpler  kind, 
and  the  numbers  corresponding  to  those  in  the  two  columns 
under  each  concord  in  Table  II.,  and  those  belonging  to  the 
major  a^id  to  the  minor  signatures,  corresponding  to  the  num- 
bers in  Table  III.,  were  added,  before  the  products  were 
taken,  instead  of  keeping  the  modes  distinct,  which  is  neces- 
sary to  perfect  accuracy.  Yet  the  resulting  scheme  of  tem- 
perament was  essentially  the  same  throughout,  with  the  one 
which  has  been  just  described.  It  had  the  same  anomalous 
temperaments,  viz.  the  Vths  on  C^,  £b,  and  6^ ;  and  the 
Illd  on  A  ;  and  these  anomalies  were  similar  in  degree.  The 
greatest  dinerence  between  any  two  corresponding  tempera- 
ments, was  between  those  of  the  3d  on  £b ;  the  first  computa- 
tion making  it  only  702,  while  the  last  has  it  818. 

Proposition  XI. 

The  aggregate  of  dissonance,  heard  in  a  given  time,  ia  the  sys- 
tem of  temperament  tmfolded  in  the  last  Proposition,  will 
belesstiianineither  of  the  systems  generally  practised.     < 

In  order  to  compare  the  foregoing  system  with  those  which 
have  been  most  generally  approved,  the  temperaments  of  all 
the  concords  have  been  calculated,  in  the  system  of  equal  semi- 
tones ;  in  that  of  Earl  Stanhope,  which  has  had  considerable 
celebrity ;  in  that  of  Dr.  T.  Young ;  in  that  of  Mr.  Hawkes  ; 
in  that  of  Kimberger,  which  has  been  extensively  adopted  ip 
Germany ;  and  in  that  which  is  described  by  Rousseau  and 
D*Alembertas  generally  practised  in  France.  If  these  tem- 
pieraments  be  multiplied  into  the  corresponding  numbers  of 
Table  IX„  agreeably  to  what  was  shown  under  Prop.  VIII., 
and  those  products  which  belong  to  the  several  concords  of 
the  same  name  be  added,  the  sums,  after  the  three  right-hand 
figures  are  cut  off,  will  be  as  follows  : 
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TABLE  XIU. 


Systems. 

Mean 
T•m^ 

Young's. 

Kim- 
bttger'8. 

French. 

Stan- 
hope's. 

Hawkes'. 

New 
Scale. 

Disso-  CVths 
nance  <ind8 
of  the   (3ds 

309 
2184 
2740 

494 
1541 
2448 

681 

1397 
2019 

661 
1346 
2121 

695 
1176 
1992 

665 

925 

1676 

810 

630 

1363 

Total 

5233 

4483 

4097 

4028 

3762 

3266 

2703, 

From  an  inspection  of  the  snrosat  the  foot  of  the  table,  it 
will  be  seen  that  the  amount  of  dissonance  heard  in  a  given 
time  is  decidedly  less  in  the  new  scale  than  in  either  of  the 
others ;  and  that  it  is  scarcely  more  than  half  as  great  as  in  the 
scale  of  equal  semitones.  On  the  other  hand,  the  tempera- 
ment is  very  unequally  distributed,  which  must  be  admitted^ 
>caBteris  paribus,  to  be  a  disadvantage.  It  is  even  somewhat 
greater  than  in  the  scheme  of  Mr.  Hawkes,  although  by  ha 
means  in  the  same  ratio,  as  the  aggregate  dissonance  is  less. 
It  contains  one  Vth,  which  will  be  somewhat  harsh,  and  four 
Illds  and  three  3d8,  which  will  be  quite  harsh.  But  these,  as 
will  appear  from  an  inspection  of  TaMe  IX.,  are,  of  all  others, 
of  by  far  the  most  unfrequent  occurrence  ;  so  that  the  unplea- 
sant effect  of  a  transition  from  a  better  to  a  much  worse  har- 
mony will  be  very  seldom  felt.  In  the  six  simplest  keys  of 
the  major,  and  in  the  three  of  most  frequent  occurrence  in 
the  minor  mode,  they  are  never  heard,  except  in  occasional 
modulations ;  and  even  then,  generally  no  one,  and  rarely 
more  than  one  is  heard.  Now  these  nine  keys,  as  will  appear 
from  Table  111.,  comprise  more  than  five  times  as  much  of  the 
music  examined  as  all  the  rest.  The  same  remarks  might  be 
extended  to  three  other  minor  keys,  were  it  not  that  the  sharp 
seventh  is  so  generally  used,  that  it  deserves  to  be  considerecl 
as  an  essential  fiote  of  the  key. 

But  there  are  two  important  considerations,  more  tham 
counterbalancing  the  objection  to  this  system,  derived  from  the 
greater  inequality  in  the  distribution  of  its   temperaments. 
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which  hare  not  been  hitherto  noticed »  as  not  being  susceptible 
of  mathematical  computation, 

1st,  We  have  gone  on  the  suppositipn  that  tunes  on  the 
more  difficult  keys  are  as  often  performed,  according  to  their 
number,  as  those  on  the  simpler  keys  ;  and  have  taken  for  the 
measure  of  dissonance,  in  different  systems,  what  would  be 
actuallvheardf  if  the  1600  scores,  whose  signatures  were  ex- 
amined, were  all  played  in  succession,  and  on  the  keys  to 
which  they  are  set.  But  the  fact  is,  that  those  pieces  which 
are  set  to  the  simpler  keys  are  oftener  played,  and  with  fuller 
harmony,  on  account  of  the  greater  ease  of  execution,  than 
thdse  in  which  many  of  the  short  finger  keys  must  be  used. 

2d.  Pieces  on  the  more  difficult  keys  are  often  played  on  the 
adjacent  easier  keys,  but  the  contrary  is  seldom  or  never  done. 

Giving  to  these  two  considerations  no  more  than  a  reason- 
able weight,  they  will  counterbalance  the  objection,  and  will 
render  it  evident  that  the  sums  under  the  several  systems  in 
the  tabl6  maybe  taken  as  a  true  exhibition  of  their  respective 
merits,  without  any  injustice  to  the  more  equal  systems  at  the 
left-hand  of  the  table. 

Cor.  We  may  hence  draw  a  cbmparison  between  the  sys- 
tems in  common  use.  Their  merits,  when  every  considera- 
tion is  taken  into  view,  are  nearly  in  the  inverse  ratio  of  the 
sums  denoting  their  aggregate  dissonance.^  That  of  Mr. 
Hawkes  is  the  best,  and,  in  many  respects,  has  a  remarkably 
analogy  to  the  one  derived  from  the  preceding  investigations. 

Cor.  2.  As  the  aggregate  dissonance  of  the  changeable  scale 
is  calculated  on  the  same  principles,  in  Prop.  VIII.,  as  that  of 
the  Douzeave  in  this,  a  comparison  of  the  results  in  Table  VIII. 
with  those  in  Table  XIII.,  will  fum[]sh  us  with  the  relative 
dissonance  of  different  systems  for  these  different  scales.  The 
relative  dissonance  of  the  two  systems  which  form  the  object 
of  this  essay,  is  nearly  as  17 :  27.  Hence  it  appears,  that  by 
inserting  eight  new  sounds  between  those  of  the  common 
octave,  the  harshness  of  the  music  executed,  at  a  medium  of 
all  the  keys,  may  be  diminished  by  more  than  one  third  of  the 
whole,  while  the  transition  from  a  better  to  a  worse  harmony 
will  never  bei^rceived« 
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Art.  XXII.    Notice  of  Colonel  TrumhuITs  Pidure  of  tht 
Declaration  of  Independence. 

XT  is  proper  that  some  mention  of  ibis  great  national  worit 
ahonld  be  made,  in  publications  less  transient  than  newspa* 
pen ;  and  as  the  fine  arts  are  incloded  within  the  design  of 
tiiis  Journal,  it  may  with  propriety  be  noticed  here.  This 
is  the  greatest  work  which  the  art  of  painting  has  ever  pro- 
duced in  the  United  States.  The  picture  is  magnificent  both 
in  size  and  in  execution.  The  dimensions  of  the  canvass  are 
eighteen  feet  by  twelve. 

*'  This  picture  forms  one  of  a  series  long  since  meditated  by 
Mr.  Trumbull,  in  which  it  was  intended  to  represent  the  most 
important  events,  civil  and  military,  of  the  American  revolu- 
tion, with  portraits  of  the  most  distinguished  actors  in  the 
various  scenes.  The  materials  for  this  purpose  were  col- 
lected many  years  ago,  and  two  plates  have  been  engraved 
from  paintings  of  the  deaths  of  Gen.  Warren  and  Gen.  Mont- 
gomery ;*  but  the  work  was  suspended,  in  consequence  of  the 
political  convulsions,  which,  during  twenty-five  years,  were 
so  fatal  to  the  arts  of  peace. , 

<'  The  government  of  the  United  States  have  ordered  four 
of  the  subjects  originally  proposed  by  Mr.  Trumbull,  to  be 
painted  by  him,  and  to  be  deposited  in  the  capitol. 

'<  No  event  in  human  history  ever  shed  a  more  salutary  in- 
fluence over  the  destinies  of  so  great  a  mass  of  mankind :  the 
wisdom  of  no  political  act  was  ever  so  soon  and  so  powerfully 
demonstrated,  by  such  magnificent  consequences.  And  justly 
may  the  nation  be  prdud  of  the  act  itself;  and  of  those  eminent 
men,  its  authors,  whose  patriotism  (rising  above  enthusiasm, 
and  the  passions  which  have  so  often  bewildered  mankind)  was 
calm,  dignified,  persevering,  and  always  under  the  guidance  of 
reason  and  virtue. 

*  Theie  pictures,  as  is  well  knowD,  represent  the  assault  on  Qaebec,  and  ibm 
battle  of  Bunker's  HilL 
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''  tht  flenting  repreieiitB  the  congr^fls  «t  the  Bloment  when 
the  committee  adrtmce  to  the  tiMe  of  the  presideilt  t^  make 
(heir  re]k>rt. 

*^  It  coiftains  faithful  portraits  of  all  those  menibers  who  mtt^ 
MTiiig  wnen  the  pieture  was  begaa,  and  of  afl  others  of  whonk 
any  auth^tie  representation  conM  be  dhtained.  '  Of  a  smidl 
iMimhet,  no  trace  conld  be  di^overed ;  and  nothing  was  admit- 
ted which  Wiis  not  anthentic.*' 

This  pictate  is  now,  by  permission  of  goyemment,  exhibited 
in  the  Acadeimjc  of  Arts  in  New-Torfc,  and  will  probaUy  be 
shown  in  some  of  our  other  principd  cities,  before  it  receiyes 
its  feal  location  at  Washington. 

It  exhibits  the  interior  of  the  then  Congress  Hall  at  Phila- 
Mphia.  VliM,  of  Uie  members  are  -represented  as  sitting  ia 
Iteir  respeetive  chisirs,  6r,  in  various  instances,  aa  standng  in 
Mfel^t  parts  of  the  room.  Almost  all  ^  portnita  were 
tidcen  by  Colonel  Trutebull /rom  the  hmng  fiMn^  and  their  accu* 
racy  may  therefore  be  relied  on. 

The  president,  John  Hancock,  sitting  at  a  table,  and  ele- 
vated somewhat  by  a  low  platform,  is  receiving  the  report  of 
the  committee  deckriag  the  independence  of  the  e<donies ;  that 
eommittee,  individaafiy  illustrioas,  and  in  Ums  angost  transac* 
tion  collectively  memorable,  was  composed  of  FrankMn,  Adams» 
tteitnan,  Jefferson-,  and  Livingston.  Mr.  Jeffsrson,  in  the 
prnie  of  life,  is  in  the  act  of  Iv^ing^  npon  the  taMe  the  great 
eharter  of  a  nation's  liberties ;  while  his  companions  snppott 
him  by  their  silent  but  dignified  presence,  and  the  venernUe 
,  Franklin^  in  particular,  imposes  new  eUigatiens  on  hb  eo«a* 
tryV  gratitude. 

The  figures  atfe  aa  lai^  as  Uib  life ;  and  it  may  safely  be 
said,  that  the  world  never  beheld,  en  a  siasilar  occaiiott,  « 
inore  noble  assembly.  It  was  the  native  and  UDchartered 
nobilitjr  of  great  talent,  cultivated  lirtdiigenoe,  superior  man* 
ners,  high  hioral  aim,  and  devoted  patrtolHm.  The  crisis' de* 
manded  the  ^MMst  fomness  of  which  the  human  mind  is  capa- 
ble— ^a^rmness  not  produced,  for  the  moment,  by  passion  and 
enthusiasm,  but  reating  on  the  most  able  comprehension  of 

VoE.  J....N0.  2.  17  •     . 
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bo&-dQti€0  aRddugen,  and  on  a  frinofUd  deteffaiMtiOft  to 
combat  the.  one  and  to  folfil  the  other. 

This  moral  effect  has  been  produced  in  the  fhpeat  and  fi»e«l 
manner  by  this  great  painter ;  mA  no  true  Ameracan'can  von* 
teoqilate  this  picture  without  gratitude  to  the  men  who,  ttder 
God>  asserted  jbis  liberties,  and  io  the  artist  who  has  commemo* 
rated  the  event,  and  transmitted  the  Teiy  features  and  personp 
of  the  actors  to  posterity.  Such  efforts  of  the  pencil  tend 
powerfully  also  to  invigorate  patriotism,  and  to  prompt  the 
rising  generation  to  «midate  spch  glorious  exaofleB. 

The  composition  and  execution  in  this  picture  are  in  a  eas- 
terly style.  The  grouping  of  so  many  full  length-portraits,  in 
a  scene  in  which  there  could  scarcely  be  any  action^  and  in 
auch  a  manner  as  to  dispoae^of  them  without  monolony,  was  as 
irtt^pnuriynf  of  DO^small  difficulty.  The  painter  could  not  erea 
arail  himsdf  of  the  adventitious  relief  of  splendid  costume  and 
ibrniture^  and  of  magnificence  or  rich  decorations-in  ardiitee- 
ture  ;  for  on  this  occasion  both  were  characterised  by  an  ele- 
gant aimplicity  only,  such  however  as  became  the  actors  and 
the  crisis. 
,  The  composition  has  all  the  variety  of  whidi  it  is  suscepti- 
Me ;  and  there  is  also  enough  of  it  in  the  style  of  dress  n^d  of 
features  to  relieve  the  eye  from  nny  danger  of  satiety. 

It  is  believed,  that  in  Uiis  picture,  the  United  States  pessese 
a  treasure  to  which  thwe  is  no  pandlel  in  the  world.  In  tm 
instance,  within  our  knowledge,  is  there  an  eihibition  to  an 
efual  eiDtent,  of  the  actual  portraits  of  an  illustrioue  aMenfldyt 
concerned  in  so  uMNnenlous  a  transaction. . 

It  was  a  great  thing  to  assert,  in  prine^f  the  liberties  of 
Hob  country ;  but  it  was  also  a  great  thing  to  vindicate  them 
by  arms ;  and  we  rejoice  that  Colonel  TneBrimH  is  still  to  pro** 
ceed,  under  the  sanction  of  goveromegt,  to  delinesite  other 
scenes,  in  which  Wadungton  and  his  illostrious  American, 
coadjntDiSr  and  the  flower  of  French  chivalry,  were  the  actors. 
In  the  maturity  of  his  experience,  akill)  and  fiuae-  'possessed, 
as  he  is,  of  the  portraits  of  most  of  the  great  men  of  that 
period,  taken  principally  from  the  life,  and  ha!nilg.been  fate- 
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Mif  Itsgjify  aftcl  penoaalljr  coByenant  wkh  them  ia  their  great 
deeds,  we  tarost^that  the  geTernmeiit  will  promptljr  secoiid 
«hat  weid^nibtDet  the  QttHed  T^ce  of  the  natioQ  will  de- 
mtod  Hiet  thie  iiluetrioea  aitiftt  sheeld  dedicate  the  eTeraag 
ef  his  kit  ta  Us  cooMry'a  honour  afed  giosy. 


INTELUGENCE. 


Art.  XXIII.    An  Address  to  the  People  of  the  Western 
Country, 

A  NUMBER  of  the  eitizena  of  CinciDnati  have  recently  in* 
atituled  a  soeiety  for  the  coHection,  preserraiion,  exhibition, 
and  tilnstMtioD  of  natural  and  artifidal  curiosities,  particiilarljr 
those  of  the  i»e<eemc6imlry.  The  first  efforts  of  the  managers 
will  be  directed  to  the  establishment  of  a  permanent  mnsemn, 
on«  scale  so  comprehensive  as  to  receive  specimens  of  every 
thing  oioiotts  which  tiiey  may  he  able  to  procure.  In  attempt* 
ing  toform^  this  repository,'they  Bmst  of  course  sc^cit  the  aid 
ef  their  £Bdlew^itazens^  in  all  quarters  of  the  extensive  region, 
whose  ancient  wovksand  natoral  history  they  {Mrepose  to  illos* 
trate*  The  following  are  the  tiJasses  of  oli^ti  that  will  espe- 
oaify^attract  their,  attention,  and  to  which  they  are  desirous,  at 
an  earty  peiiod,  of  directiiig  the  views  of  the  community : 
1«  Our  metals  and  minerals  generaUy,  inchidinf  petri&c- 


8.  Oar  indigenous  animab,  embracing  the  remains  of  those 
which  are  now  extinct. 

3.  The  rehcs  of  the  unknown  people  who  constructed  (he 
ancient  works  of  the  west^n  country. 

4.  The  varieus  articles  numu£M^red,  fiw  ornament  or  use, 
by  the  pi^esent  savage  tribes. 

The  sul^eote  of  the  first  class  are  considered  by  the  Society^ 
as  extremely  intei«sting.    Every  citinen  of  the  western  conn- 
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aiineral  resources.  To  6oA  beneath  our  o«m  soil  an  adc^finkg 
supply  of  tlie  Tarious  muMinU  whi&h  aie  now  ia^rlod  ail  sai 
em>nnoas  expoiise»  mist  be  casardod  bj  all  as  a  Bialter  of  tlw 
first  and  greatest  importance.  The  mpoHKfBjn  ave  anMns  to 
be  instrumental  in  the  advancement  of  this  useful  work,  and 
eamesdj  solicit  the  co-operation  <rf  the  puMic*  They  wlU  be 
thankful  for  specimens  of  all  the  rare  or  curious  minerals  tl^al 
may  be  discovered  in  this  country.  To  every  specimen  that 
may  be  transmitted,  a  label  should  be  attached,  stating  either 
the  kind  of  rock  or  stratum  to  which  it  belonged,  or  its  precise 
locality.  Whenever  it  is  required,  tb^  manager^  will  have  a 
part  of  any  specimen  which  is  sent  to  them,  analyzed,  and  a 
correct  report  made  of  its  nature,  thus  affording  to  the  disco- 
verer a  full  opportunity  of  availing  himself  of  aU  the  pecuniafy 
advantages  that  may  attend  the  discovery.  ,    : 

.  As  objects  of  scientific  interest,  the  managers  iQl^end,  an 
early  as  possible,  to  commence  the  f<Hroiaticin  of  n  oabinet  of 
petrifactions.  The  rocks  of  few  oUier  CiPnn^a  ootttatn  m 
greater  ifiumber  and  vaj^iety  of  these  anima)  remains  of  tibe 
ancient  oceap,  than  the  Um^tone  district  of  the^  Ohio  anA 
Mississippi.  T^y  both  astonish  and  confo«(pid  iPMie^  o£  the 
tavellers  through  this  v^gLox^ ;  andalthQui^oi^i^ts^f&anbu^ 
examination  to  ourselves,  ^ey  havet  not  been  coUeoted  ^  de- 
scribed by  our  citizens.  An  ei(tensive  and  weU  amngedeab^ 
net  of  th^e  extraneous Jbssils  wpii4d  afford,  both,  to  thezocAoH 
g^st  and  geologist,  an  exquisjj)e  feast  It  is  hopad  that  evttfy> 
specimen  sent  to  the  Society  will  be  accompanied  by  a  hhel^ 
stating  the  place  whei^  it  w^  found. 

It  is  the  wish  of  the  Society  to  obtain  and  preserve  speca* 
nolens  of  all  the  native  a^uinaJs  of  this  coaniry.  Host  of  the 
larger  quadrupeds  having  receded  before  the  unaaasin^  exteibv 
sioi^  of  our  settlement§,  ^re  UAw  so  rare  aa  to  be  unknown  to 
to  all  but  our  oldest  eipigcan^k  Meamies.  wiU  be  taken  by: 
the  mana^rs  to  procure  from  ^  general  reti«atin<the  north- 
west, and  exhibit  to  the  people  in  tbe  Ohio  countriea,  ^  ^pect«. 
i|ien  of  every  quadruped  wjuch.  kloly  inhabited  Amr;  and 
lyhile  engagf^d  in  this  eotej[^iase>  thojr  hope  la  ipaifmci  fit>n 
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tM  mam  ^Maiil  wfltenKiB,  a  varie^^fHie  antmdB  whidi  are 
pceoliar  to  it.  - 

Our  liflkmtedf 'Mire  B0t  retreated.  Mice  o«ir  qmdrapodi^ 
aadamv  tfaercfei^/witfaki  onr  retck.  Tbe  managei^  hope  to 
see  tbe  Sodely,  in  due  time,  in  poisefision  of  a  krge  collec* 
tkm  of  tlMse  beaiitM  amoads.  In  the  accomplttfament  of  thif 
undevtaMag,  it  is  eo^  to  perceire  that  the  Society  may  be 
{Mnrerftrlly*  aided  by  the  community  t  and  a  sangmne  hope  is 
e»tertained,  ^lat  mi  hackirafdiiess  <Mr  indifference  will  he 
manifested  by  those  who  may  fortunately  have  it  in  their  power 
tOrlonrard  q>e<»Ben8. 

In oolleeiyEmttile fiih«a aJid  reptiles^trfthe  Ohio,  the  Miinas- 
fippty  and  the  Lakes,  .<ihe  managers  mH  likewise  need  all  the 
aid  which  their  fellow-citizens  may  feel  disposed  to  give  them. 
Attfamigh  not  a  very  intereslmg  department  of  2ooiogy,  no 
otjjeot  of  the  Society  ofers  so  great  a  prospect  of  noreliy  as 
ftat  whidi  enftroces  iiwse  animids.  Thie  managers,  therefore , 
flaiiter.lkemielrea  tiMt  th^  will  not  foe  sniered  to  proeoed 
vnaded  t»  this  pdfftioa  of  ^eir  laboairs. 

The  obscure  and  neglected  race  of  insects  will  not  be  orer^ 
iMdced,  tsi^  any  specimens  sufficiently  perfect  to  be  introduced 
ifltto  a  eaUnet  of  entomology,  will  be  tiiinlcMly  received. 

The  "taaten  country,  from  having  a£fotded  some;  of  the 
«Mt  gigantic  and  ovftons  itinirinB  of  land  animids  which  have 
ysft  been  dfacovered^  aeeras  eoftitled  t^amoteute  of  soch  re- 
lues.  A  ooUection  of  this  kind  witt  be  one  of  the  earliest  oib-' 
j^oHl  of  the  SodeAj.  lit  fnaids  wttl  be  l&eralty  expended  for 
the  purpose;  and  if  aided  by  those  who  may  be  so  fortunate 
as.  to  discover  any  of  thia  great  bonea  iriaeb  lie  bbried  in  our 
aOaiiid  or  bottom  landa,  the  managers  hope^  at  no  distaal 
period,  to  repaic,^  in  tooBd  degree^  th^  tossea  which  have  been 
f^eatedly  tustldMd  by  esqportatioaa  of  thete  interestittg  fossils. 
The  third  class  comprises  objects  of  very  little  utility,  bift 
of  extraordinary  interests  Nothing,  indeed,  presented  by  the 
western  country  seems  to  excite  in  a  higher  degree  the  curi- 
osity of  8Magei«»  ftan  the  refics  and  vestiges  of  the  extinct 
and  comparatitrely  dfiiKed  population  with  which  it  abounds. 
The  managers  witt  make  every  possible  effort  to  form  an 
extensive  collection  of  these  remains^. 
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It  is  extrtiMly  mifrrtxnite  Ibr  thoic  €Bp|dl  m  i 
Goncerning  the  objects  ef  this  class,  that  so  many  of  them  hwe 
been  disscmiiiated  abroad.  To  stady  them  soccessfUfy,  it  is 
necessary  that  they  should  be  compared,  and  lor  this  porpose 
they  must  be  brooght  together.  The  managen  hope,  (im«- 
fiire,  that  snch  persons  wt  lum  hold»  or  any  hereafter  possess 
any  of  these  antiqmtaes,  wiH  dispose  of  tlMm  to  the  Society, 
instead  of  sending  them  ont  of  the  conaftry.  In  this  way,  and 
in  this  oidy,  can  aTalnable  collection  of  tiiese  nni^ae  coii^st- 
ties  be  fonned. 

The  femainiog  class  comprehends  the  weapons,  nleoBik, 
trinkets,  and  other  mana&ctores  ci  oarnei|^ibomring  Indians, 
of  which  the  managov  hope,  in  a  short  time,  to  be  able  to 
eihibit  a  great  Tariety. 

The  curiosities  of  tiiis  country  are  the  primary,  birt  not  the 
ezdusiTe  objects  of  the- Society.  It  proposes  in  due  time  to 
open  a  gallery  of  paintings,  and  thus  ofer  to  the  Ibyers  and 
cnkiTators  of  the  fine  arts,  a  few  of  those  models  which  are 
absolutely  necessary  to  the  gratifieation  and  improvement  of 
th^ir  taste. 

The  managers  will  be  happy,  moreover,  to  receive  f^rom 
such  of  their  eastern  brethren  as  are  desirous  of  contributing 
to  the  aaselioration  and  advancement  of  a  new  and  remote 
'  community,  any  of  the  productions  of  foreipi  countries  tibal 
may  be  cakidated  to  promote  this  object ;  and  will,  in  return, 
cheerfully  exchange  any.  specimens  of  the  curiosities  of  this 
country  which  they  can  sphre  without  injury  to  their  coHec- . 
tion. 

They  will,  if  required,  pay  a  reasonable  price  for  every 
article  which  may  be  deemed  worthy  of  introduction  into  the 
museum.  They  intend  to  publish,  annually,  a  catalogue  of 
all  the  more  vidnable  donations  if^ch  may  be  made  to  the 
museum,  with  the  names  of  the  donors. 


Cincinnati,  S^t  15,  1818. 


Ei^iJAB  Slack, 
James  Findlat, 
WiiLiAM  Steele, 

JbSSE  EMBEtt, 

Daniel  DatAtt,.../ 


M€magen, 
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Caleb  KtmSasti  Btq.  of  Oirde?ille,  Oliio,  u  engigM  in 
writing  Notes  on  the  State  of  Ohio,  *a  woric  which  iii  intended 
to  eaAawce  the  most  impofflant  features  and  int^ests  of  this 
'  and  riiing  Stale. 


:  To  Ifais  landdUe  effort,  and  to  that  of  ttw  Wentem  Moseuai 
Sod^,  whose  address  is  pnblishied  above,  we  cordiidly  wish 
saccess. '  Fl;k>m  the  zeal,  talent,  and  indnstty  of  the  gentlemen 
conoetned,  we  liare 'every  reason  to  expect  a  hiqipy  resolt 
'  We  view,  with  mach  satisfiiction,  the  efforts  which  have 
beenafafeady  made,  and  are  racpidly.  increasing,  to  bring  lo 
lig^ht^e  iBSources,  and  to  develope  the  history,  of  the  westecn 
Statbs ;  *and'  it  will  ahrays  give  ns  pleasure,  if  throv^b  the 
medidm'c^this  Journal,  or  in  any  other  manner,  we  can  con- 
tribute lo  promote  them. 


Abt*  XXIV*  Extract  of  a  Letter  frtm  CfoUmd  Gitbi  to  the 
EHitor. 

SwKswiCK,  June,  1818. 
Dear  Sir, 

i^iNCE  I  saw  you,  I  have  made  only  one  experiment  on 
magnetiflm.  I  deteraKned  the  power  of  my  magnet,  as  it  had 
been  shut  up  in  the  dark  for  a  long  time,  and  lying  down.  I 
then  exposed  it  to  tile  n^  of  the  sun,  also  lying  down,  and 
Demote  from  thd  iron  support,  and  I  found  that  it  Imd  gained 
12'o^.  power  in  40  minutes,  and  14  oz.  power  only  in  five 
houfs. 

Am.  XXV.    A  New  Lmf,  mtkout  Flame. 

From  Ibe  Aimalg  of  Fhiloaophy  for  March,  1818.    Communicated  by  Mr. 
Thomas  Gill. 

J.  HIS  lamp  is  one  of  the  results  of  the  new  discoveries  in 
ebennstry.  It  has  been  found,  by  Sir  H.  Davy,  that  a  fine 
platina  wire,  heated  red  hot,  and  held  in  the  vapour  of  ether, 
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wwM  oontkitte  iguted  for  some  tima;  Jbat>  I  bdfotd,  Bio{ira6- 
tical  UM  has  betv  made  «r  this  fiict 

If  a  cyliiidricd  coil  of  tkin  pbtnia  wive  be  placed,  paxi  of  tt 
round  the  cotton  wick  of  a  spirit  lamp,  and  part  of  it  above  tbe 
wick,  and  the  lamp  be  lighted,  so  as  to  heat  the  wire  to  red- 
DOM  ;  on  tiie  flame  being  blown  out,  the  Tapotir  of  the  olco&ol 
will  keep  die  upper  pert  of  the  wire  rtd  M,  lor  any  lenglh  of 
time,  aocordii^  to  the  aopplj  of  alcohol,  and  mth  little  ex- 
penditore  thereof;  so  aa  to  be  in  comtant  raodiaeBs  to  hkidfe 
Geman  fimgos,  or  paper  prepared  w^.  nitre,  asid,.by  Uiis 
means,  to  light  a  suipinir  match  at  pleaiare.  Thia  lamp  aC' 
fovds  soffident  tight  to  show  the  hoar  of  the  ni^  hj  a  watcb^ 
and  to  perform  many  other  asefal  aervioes ;  but  does  not  bin*- 
der  the  repose  of  persobi  anaccostoaied  to  keep  a  light  bom- 
ing  in  their  bed-room,  nor  does  it  require  to  be  aanffed. 

The  proper  size  of  the  platina  wire  is  the  t|^  part  of  an^ 
inch :  a  larger  one  will  only  yield  a  dull,  red  light,  and  a  smaller 
one  is  ^fficnlt  to  use.  About  12  torn^of  the  wire  will  be laf* 
ficient,  coiled  around  any  cyliadtkal  body  suited  to  the  size  of 
the  .wick  of  the  laoc^ ;  aad  four  or  fire  coils  should  be  placed 
on  the  wick,  and  the  remainder  of  the  wire  aboye  it ;  and 
which  wUl  be  the  part  ignited.  A  wick,  composed  of  twelre 
threes  of  the  ordinary  sized  lamp  cotton  yarn,  wifli  the  ]^a- 
tiaa  wire  coded  around  it»  witf  require  abont  half  an  ounce  of 
alcohi^  to  keep  it  aMght  &r  eight  hours. 

An  agi«eaUe  and  sli^btly  acid  nnell  aiisea  firofca  this  lamp 
daring  its igaitios.  It  is  perfiedly  safe,  as  nothiiigcaa  ftHfient 
it ;  and  its  novel  appeortec^,  in  a  wick's  keeping  red*hot  for 
such  a  length  of  time,  is  yery  surprising  to  persons  aaac* 
quainted  with  its  nature. 

P.  S. — ^When  the  wire  has  become  oxided,  it  will  be  neces- 
sary to  uncoil  it,  and  rub  it  bright  again*  with  fine  ^aio^paper ; 
which  will  cause  it  to  act  again  with  increased  e£fect. 

REMARK. 

Such  wire  as  is  here  descrilied  may,  probably,  be  tAtaaeed' 
in  Philadelphia. 
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Art.  I.     Hinis  en  same  of  the  Outlines  of  Geological  Ar^ 
.  rangementj  with  particular   Reference  to  the  System  of 
Werner^  in  a  letter  to  the  Editor,  from  William  MaC- 
LURB,  Esq.  dated  Paris,  22d  August,  1818. 

INTRODUCTORT  REMARKS. 

i!^OME  years  since,  daring  Mr.  Maclure^s  geological  surrey 
of  the  United  States,  the  editor  had  the  pleasure  of  passing  a 
few  days,  in  company  with  that  gentleman,  ii^  exploring  the 
geology  of  the  vicinity  of  New-Hayen«  Near  that  town,  junc- 
tions, on  an  extensive  scale,  between  widely  different  forma- 
tions, are  to  be  observed.  A  radius  often  miles,  with  New- 
Haven  for  a  centre,  will  describe  a  circle  within  which  the 
geoli^cal  student  may  find  (with  the  exception  of  formationsi, 
unquestionably  volcanic)  most  of  the  important  rocks  of  the 
^obe,  and  a  radius  of  even  six  or  seven  miles  will  include  the 
greater  number  of  these.  At,  and  near  the  terminations  of  the 
primitive  ranges,  there  are  rocks  which  appear  to  have,  in-« 
high  degree,  the  characters  of  the  transition  class.  Among 
them  is  the  beautiful  green  marble  of  the  Milford  Hills,  seven 
miles  from  New-Haven.  Mr.  Maclure  visited  that  district, 
Vol..  I....N0.  3.  18 
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and  eyen  saggested  the  first  hint  which  afterward  led  to  the 
discovery  of  the  marble.  Doubts  being  entertained  concern- 
ing some  of  the  geological  relations  of  those  rocks,  a  letter 
was  addressed  to  Mr.  Maclure  (then  in  Philadelphia)  on  the 
subject     His  answer  is  subjoined. 

In  giving  it  to  the  public,  the  editor  takes  a  liberty  which 
he  hopes  the  respectable  author  will  pardon,  because  his  pro- 
duction, although  evidently  never  intended  for  the  public  eye, 
contains  statements  and  opinions  of  no  small  importance  to  the 
young  geologist,  especisdly  of  this  country. 

Geology,  at  the  present  day,  means  not  a  merely  theoreticd 
and  usually  a  visionary  and  baseless  speculation,  concerning 
the  origin  of  the  globe ;  but,  on  the  cpntrary,  the  result  of 
actual  examination  into  the  nature^  structure^  and  arrangement 
of  the  materials  of  which  it  is  composed.  It  is  therefore  obvious, 
that  the  opinions  of  those  men,  who,  with  competent  talent 
€uid  science,  have,  with  a  direct  reference  to  this  subject,  ex- 
plored many  countries,  and  visited  different  continents,  are 
entitled  to  pre-eminent  respect.  Saussure,  by  his  scientific 
journeys  among  the  Alps,  (although  a  limited  district)  has 
given  deserved  celebrity  to  his  own  name,  and,  if  it  were  pos- 
sible, has  thrown  an  additional  charm  of  attraction  over  those 
romantic  and  sublime  regions.  Dolomieu  has  made  us  familiar 
with  the  productions  and  phenomena  of  volcanoes,  those 
awful  and  mysterious  laboratories  of  subterranean  fire.  Hum- 
boldt has  surveyed  the  sublimest  peaks  of  both  continents,  and 
examined  the  structure  of  die  globe  amidst  the  valleys  of 
Mexico  and  the  snows  of  Chimborazo  and  Pinchioca;  and 
Werner,  with  opportunities  much  more  limited,  (confined  in- 
deed to  his  native  country,  Saxony)  but  with  astonishing  saga- 
city and  perseverance,  deduced  from  what  he  saw,  a  clasfiifica-^ 
tion  of  the  rocks  of  our  globe,  which,  although  not  perfect, 
has  done  immense  service  to  the  science  of  Geology.  In  this 
'  distinguished  group  (to  which  other  important  names  might  be 
added)  Mr.  Maclure  has  unquestionably  a  right  to  be  placed* 
Few  men  have  seen  so  much  of  the  structure  of  our  globe,  and 
few  have  done  so  much  with  such  small  pretensions.  His 
work  on  American  Geology  is  noticed  with  becoming  respect 
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even  in  EdiE^uigh,*  that  fociM  of  geologtcd  science/  tlis 
opinions  on  some  of  the  more  obscure  and  doubtfbl  parts 
of  the  Wernerian  geology  are  worthy  of  peculiar  considera- 
tion ;  for  they  are  founded  on  a  course  of  observations  vastly 
more  extensive  than  Werner  ever  had  it  in  his  power  to 
make.  The  name  of  Werner  will  always  be  venerated  as 
long  as  geological  science  shall  be  cultivated,  for  geology 
owes  more  to  him  than  to  any  other  man ;  /  but  his  pupils 
should  not  now  demand  that  implicit  and  unqualified  adoption 
of  ALL  his  opinions,  which  will  allow  no  other  question  to  be 
raised,  than  what  Werner  taught  or  believed. 

With  these  explanatory  remarks,  the  following  extract  of 
Mr.  Maclure's  letter  is  now  subjoined : 

BEAR  SIR, 

Your  letter  of  the  26th  June  came  just  as  I  was  embark- 
ing for  Europe.  The  information  it  requires  concerning  the 
primitive  trap  and  flint  slate,  the  transition  and  secondary 
rocks,  &c.  &c.  i$  difficult  to  give  without  the  aid  ofspecimens, 
and  frequently  requires  the  examination  of  the  relative  posi- 
tion of  the  strata  before  any  correct  idea  can  be  formed.  I 
will,  however,  endeavour  to  give  you  the  little  my  experience 
has  brought  me  acquainted  with. 

Following  the  nomenclature  of  Werner,  I  have  given  a  list 
of  his  rocks ;  but  in  describing  them  there  are  many  of  his 
names  which  I  do  not  use ;  because  I  never  met  with  them. 
Primitive  trap  is  one  instance — 1  do  not  use  trap  as  a  substan- 
tive, except  in  describing  that  kind  of  trap  which  Werner  calls 
the  newest  flaetz  trap,  the  nearest  to  which  is  your  trap^t 
which  covers  the  oldest  red  sandstone. 

The  primitive  flint  slate  is  in  the  same  predicament.  I 
have  always  found  it  on  the  borders  of  the  transition,  between 
it  and  the  secondary. 

Primitive  gypsum  I  have  not  found. 


«  Vide  Edin.  lU?iew  Ibr  Sept  1813.  p.  374.' 

t  Referrini^  to  iht  ridgci  of  Oreeoaloiie  nev  New-Hareb. 

18* 
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What  Werner,  calls  primitive  trap  may  perhaps  be  compact 
hornblende,  or  perhaps  the  newest  flstz  trap,  when  it  kap** 
pens  to  coyer  the  primitive ;  for,  this  species  of  trap,  like  the 
currents  of  lava,  covers  indiscriminately  all  classes  of  rocks, 
and  is  one  reason  why  I  consider  it  as  the  remains  of  ancient 
lava. 

Transition  trap  is  a  rock  that  I  have  not  met  with,  and  may 
perhaps  be  a  part  of  the  flaetz  trap  that  happened  to  cover  the 
transition,  without  any  immediate  connexion,  but  like  a  cur- 
rent of  lava,  overlying  all  the  classes  of  rocks  it  meets  with. 
This  misapplication  of  names  naturally  arises  from  the  sys- 
tem of  neptunian  origin,  on  which  the  nomenclature  of  Werner 
is  founded. 

Greywake  and  greywake  slate  are  aggregates  of  rounded 
particles  of  rocks,  evidently  the  detritus  of  more  ancient 
formations,  and  differ  from  the  aggregates  of  pudding  and  sand- 
stone of  the  secondary  class,  in  the  following  properties,  viz. 

The  aggregates  of  transition  are  harder  and  much  more  com- 
pact, than  the  secondary  ;  they  are  dso  cemented  by  ai^l, 
taking  a  slaty  form. 

This  cement  is  in  much  greater  quantity,  in  proportion  to 
the  particles  cemented,  and  has  the  appearance  as  if  the 
cement  at  the  time  of  formation,  had  a  consistence  sufficient  to 
prevent  the  particles  from  touching  each  other. 

They  have,  in  common  with  all  the  transition  rocks,  a  regu- 
lar and  uniform  dip  from  the  horizon,  from  10  to  40  degrees; 
and  sometimes  more.  This  is  perhaps  the  strongest  mark  of 
distinction  which  separates  them  from  the  secondary,  which 
are  horizontal,  or  follow  the  inequalities  of  the  surface  on 
which  they  were  deposited. 

The  transition  are  distinguished  from  the  primitive  in  being 
aggregates  of  rounded  particles,  having  little  or  no  crystalliza- 
tion, and  contedning,  or  alternating  with  strata,  which  contain 
organic  matter. 

The  oldest  red  sandstone,  with  all  its  accompanying  strata, 
I  should  incline  to  put  into  the  transition,  as  having  many  of 
the  properties  of  that  class,  and  occupying  the  same  relative 
sitaation  in  the  stratification  of  the  globe.    It  is  at  a  constant 
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iiip  (although  small)  from  the  horizon ;  the  cement  is  in 
greater  quantities  in  proportion  to  the  particles  cemented  than 
in  akiy  of  the  secondary  aggregates,  &c.  &c. 

The  character  of  the  secondary  is  a  horizontal  position,  that 
perhaps  does  not  admit  of  the  same  facility  of  examining  the 
relative  situation  of  its  stratification.  The  compact  limestone 
is,  prohahly,  with  reason,  considered  as  the  lowest  of  the  se- 
condary formation,  and  always  under  the  coal  formation,  hut 
it  appears  to  me  that  the  secondary  is  deposited  in  hasins 
alongside  of  one  another,  and  that  each  hasin  has  a  different 
order  of  superposition,  according  to  the  nature  of  the  agents 
employed  In  the  deposition;  that  it  is  a  partial,  and  hy  no 
means  a  general  deposition.  The  secondary  aggregates  of 
sandstone  and  puddings  have  been  evidently  beds  of  sand  or 
gravel,  and  of  course,  in  that,  state  would  be  called  alluvial, 
but  when  cemented  together  by  the  infiltration  of  water,  oar- 
lying  along  with  it.  lime,  iron,  or  any  other  body  capable  of 
agglutinating  the  particles  together,  become  rocks,  and  may 
alternate  in  all  proportions. 

I  am  therefore  inclined  to  think,  that  in  geology  the  best 
mode  for  the  greatest  part  of  the  secondary  would  be  to  give 
the  relative  position  of  the  strata  of  each  valley  or  basin  ; 
and  I  am  rather  of  opinion  that  they  would  all  differ  from  ooe 
another. 

The  French  and  English  basin  having  chalk  for  the  lowest 
stratum,  which  has  occupied  the  geologists  of  both  countries 
for  these  10  or  16  years,  is  perhaps  the  best  known ;  yet  they 
do  not  know  the  relative  position  of  the  chalk  and  coals,  be« 
cause  coals  have  not  been  found  in  the  same  basin  tnth  chalk : 
coals  occupy  basins  filled  with  different  kinds  of  rocks,  and 
have  no  resemblance  to  the  rocks  found  covering  the  chaUc. 
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Ajit.  II.  On  the  Geology^  Mneralogy,  Sceneryj  and  Curi- 
osities of  Parts  of  Virginiaj  Tennessee,  and  the  Alabama 
and  Mississippi  Territoriesj  4^c.  toith  Miscellaneous  Re- 
marks,  t»  a  letter  to  the  Editor.  By  the  Rev.  Elias 
Cornelius. 

To  Benjamin  SiUitnan^  Professor^  j^c. 

SIR, 

fXAVING  recently  retnrsed  from  a  tour  of  considerable  ex- 
tent in  the  United  States,  I  avail  myself  with  pleasure  of  the 
first  leisure  moment,  to  communicate,  agreeably  to  your  request, 
some  facts,  relative  to  the  Mineralogy  and  Geolegy  of  that 
part  of  the  country  through  which  I  passed. 

INTRODUCTORY   REMARKS. 

Before  doing  this,  you  will  permit  me  to  premise,  that  in 
consequence  of  my  limited  acquaintance  with  these  branches 
of  Natural  Science,  and  the  still  more  limited  time»  which  other 
and  important  concerns  allowed  me  to  devote  to  the  subject,  I 
can  do  little  more  than  give  a  general  description.  What  my 
eye  could  catch,  as  I  travelled  from  one  country  and  wilder- 
ness to  another,  preserving  occasionally  a  few  of  the  most 
interesting  specimens,  was  all  I  could  do.  The  specimens  you 
have  received.  The  narrative  I  am  about  to  give,  is  drawn 
principally  from  the  notes  which  were  taken  on  the  journey, 
and  will  be  confined  to  a  simple  statement  of  such  facts  as  were 
ei^er  observed  by  myself,  or  derived  from  good  authority. 
Their  application  to  preconceived  theories,  I  leave  to  those 
who  have  more  leisure  and  disposition  for  speculation  than 
myself.  ' 

A  description  of  a  few  natural  and  artificial  curiosities  which 
came  under  particular  notice,  will  not,  I  trust,  be  thought  an 
improper  digression.  The  whole  is  committed  to  your  dispo- 
sal ;  and  if  it  shall  add  but  one. mite  to  the  treasury  of  Ameri- 
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eta  Nataral  History,  I  shall  be  gratified,  and  rejoice  to  have 
made  even  this  small  remuneration  fer  yovr  unwearied  efforts, 
to  impart  to  one,  formerly  your  pupil,  a  love  for  Natural  Science. 

The  Author's  Route. 

My  route  was  in  a  line  nearly  direct  from  Boston  to  New- 
Orleans  ;  passing  through  the  principal  cities  to  Washington ; 
thence,  diagonally,  through  Virginia,  East  Tennessee,  and  the 
northwestern  angle  of  Georgia ;  in  a  western  course  through 
the  north  division  of  the  Territory  of  Alabama,  to  the  north- 
eastern boundary  of  the  State  of  Mississippi ;  and  thence  in  a 
line  nearly  southwest  to  Natchez.  From  this  last  place  I 
descended  the  river  Mississippi  to  New-Orleans.  On  my  re- 
turn I  frequently  varied  from  this  dourse,  and  had  increased 
opportunities  for  surveying  the  country.  In  both  instances  1 
passed  through  the  countries  belonging  to  the  Cherokee, 
Chickesaw,  and  Choctaw  tribes  of  Indians,  and  travelled  among- 
them,  in  all,  about  one  thousand  miles. 

Geology  of  Virginia, 

As  others  have  described  more  minutely  and  accurately  than 
I  can,  the  country  north  of  Virginia,  I  shall  begin  with  a  few 
remarks  on  the  geological  character  of  that  State.  It  is  there 
that  the  traveller,  in  passing  from  the  Atlantic  to  the  interior, 
crosses  successively  the  most  important  formations  of  the  eardi, 
from  the  most  recent  alluvial  to  the  oldest  primitive.  For  a 
considerable  distance  from  the  coast,  the  country  is  alluvial.  It 
then  assumes  an  older  secondary  formation* — and  sandstone 
and  puddingstohe  are  frequent.  This  is  die  character  of  the 
District  of  Columbia,  and  indeed  of  a  great  part  of  the  valley 
of  the  Potomac. 

Sanditone  of  the  Capitol^  {*<:. 

In  this  valley,  and  adjacent  to  the  river,  is  found  the  sand- 
Hone  of  which  the  President's  house,  and  the  Capitol  are  con- 

*  Or,  EccordiDg  to  the  Wenwrian  Geologists,  Traoiition  ?    EdiUr. 
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ttructed.  It  is  comptMied  of  fine  silidons  grains,  is  easily 
wrought,  and  firom  its  colour,  has  the  appeanuice  at  a  small 
distance  of  white  marble. 

Beautiful  Breccia^ 

It  is  also  in  the  valley  of  this  river,  and  not  iar  from  its  ^l-* 
mous  passage  through  the  Blue  Ridge,  that  immense  quarrietf 
of  beautiful  Breccia  have  been  opened.  This  rock  was  first 
brought  into  use  by  Mr.  Latrobe,  for  some  years  employed  by 
the  government  as  principal  architect.  It  is  composed  of  peb- 
bles, and  fragments  of  silioious  and  csdcareous  stones  of  almost 
every  size,  from  a  grain,  to  several  inches  in  diameter,  strongly 
and  perfectly  cemented.  Some  are  angular,  others  rounded. 
Their  colours  are  very  various,  and  oflen  bright.  Red,  white^ 
brown,  gray,  and  green,  are  alternately  conspicuous,  with 
every  intermediate  shade.  Owing  to  the  silicious  stones  which 
are  frequeritly  imbedded  through  the  mass,  it  is  wrought  with 
much  difficulty  ;  but  when  finished,  shows  a  fine  polish,  and  is 
unquestionably  one  of  the  most  beautifully  variegated  marbles, 
that  ever  ornamented  any  place.  It  would  be  difficult  to  con- 
ceive of  any  thing  more  grand  than  the  hall  of  the  Representa- 
tives, in  the  Capitol,  supported  as  it  is  by  twenty  or  thirty  pil- 
lars formed  of  the  solid  rock,  and  placed  in  an  amphitheatrical 
range  ;  each  pillar  about  three  feet  in  diameter,  and  twenty  in 
height.  Some  idea  of  the  labour  which  is  employed  in  work- 
ing the  marble  may  be  formed  from  the  fact,  that  the  expense 
of  each  pillar  is  estimated  at  five  thousand  dollars.  The  spe- 
cimens in  your  possession,  are  good  examples  of  its  general 
structure,  but  convey  no  adequate  idea  of  its  beauty. 

Petrifaction  of  Wood. 

It  will  be  proper  to  notice  in  this  place,  a  petrifaction  of 
wood  which  is  found  on  the  road  from  Washington  to  Freider- 
icksburgh,  16  miles  from  the  latter,  and  four  miles  north  of  the 
court-))ouse  in  Stafford  county.  It  is  remarkable  for  its  size, 
rather  than  for  any-  singularity  in  the  composition.     It  wa^ 
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found  by  dif^ng  away  the  earth  on  the  tide  of  the  road,  and 
appears  to  have  been  the  trank  of  a  considerable  tree.  It  it 
firmly  fixed  in  the  ground,  and  penetrates  it  obliquely ;  how 
fiir  has  not  yet  been  ascertained.  At  the  time  I  saw  it  about 
two  feet  had  been  exposed.  The  diameter  is  about  eight 
inches.  Its  colour  is  white,  sometimes  resembling  that  of  wood. 
The  fibres  are  well  preserved,  and  so  is  the  general  structure. 
It  is  much  to  .be  desired,  that  some  one  would  clear  it  from  its 
bed,  and  give  it  entire  to  one  of  our  mineralogical  cabinets. 

Geological  Features^ 

Next  to  the  allurial  and  secondary  formations,  as  you  pass 
to  the  west  and  northwest,  are  to  be  found  ranges  of  granite 
and  shistose,  and  other  primitive  rocks;  interspersed  with 
these  may  be  seen  sandstone,  clay,  slate,  quartz,  and  limestone*. 
Granite  ranges  were  particularly  seen  in  the  neighbourhood 
of  Fredericksburgh,  crossing  the  Rappahannock;  and  in 
Orange  and  Albemarle  counties,  extending  nearly  to  the  Blue 
Ridge.  Great  quantities  of  quartz  and  quartz  rock,  sometimes 
covering  with  their  fragments  the  sides  of  hills,  are  frequent. 
Another,  and  more  interesting  rock  in  the  same  connexion,  is 
found  in  Albemarle  county.  For  some  time  I  doubted  to  what 
class  to  refer  it.  But  from  its  resemblance  to  the  rocks  of  the 
east  and  west  mountains  near  New-Haven,  1  ventured  to  call 
it  trap  or  whinstone.  It  becomes  more  abundant  as  you  ap- 
proach  the  Blue  Ridge,  and  the  granite  disappears.  On  the 
sides  and  summit  of  the  mountain,  its  appearance  is  more  de- 
cidedly that  of  greenstone.  In  crossing  the  southwest  moun- 
tain, the  range  to  which  Monticello  belongs,  and  distant  firom 
the  Blue  Ridge  about  25  miles,  I  observed  the  same  rock. 
Whether  this  opinion  is  just,  you  will  be  able  to  decide  from 
the  specimens  which  have  been  forwarded. 

Blue  Ridge. 

I  have  repeatedly  named  the  Blue  Ridge.  It  is  the  first  of 
those  long  and  parallel  ranges  of  mountains,  called  the  AUe- 
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ghanj ;  and  constttat^  one  of  the  most  prominent  featares  in 
the  geology  of  the  United  States.  Its  height  I  cannot  deter- 
mine with  accuracy.  Probably  it  would  not  average  more  than 
one  thousand  feet  Its  base  may  extend  in  diameter  from  one 
to  two  miles ;  and  yet  such  is  the  influence  it  has  on  the  cli* 
mate,  that  vegetation  on  the  eastern,  is  usually  two  weeks  ear- 
lier than  on  the  western  side.  And  what  is  remarkable,  this 
difference  obtains,  on  the  former  side  at  least,  until  you  arrive 
within  a  few  hundred  yards  of  the  summit.  I  crossed  the 
mountain  in  two  places,  distant  from  each  other  one  hundred 
miles,  but  observed  nothii^  essentially  different  in  their  mine- 
ralogy. At  one  of  them  called  the  Rockfish-Gap^  on  the  road 
from  Chariotteville  to  Staunton,  1  spent  afew  hours,  and  brought 
away  specimens  of  all  the  varieties  of  minerals  which  I  could 
find.  These  have  been  submitted  to  your  inspection.  Among 
them,  you  will,  I  think,  see  greenstone,  epidote,  and  slate  more 
or  less  allied  to  the  first.  These  are  the  most  common  rocks, 
and  excepting  the  second,  are  usually  stratified.  The  epidote 
is  generally  associated  with  quartz,  and  sometimes  is  imbedded 
in  it.  In  some  instances  it  has  a  porphyritic  appearance,  and 
is  very  beautiful.  In  others,  it  is  coated  with  small  filaments 
of  a  greenish  asbestos.  Other  minerals  were  found,  whose 
nature  I  could  not  so  easily  determine.  I  regret  exceedingly^ 
that  I  cannot  furnish  you  with  a  more  complete  description  of 
this  interesting  mountain.  That  its  character  is  peculiar,  or 
different  from  the  country  on  either  side  of  it,  must  be  obvious 
to  the  most  superficial  observer.  Its  principal  rock  does  in- 
deed bear  a  resemblance  to  the  trap  or  whinstone  of  Albe- 
marle county,  and  yet  1  think  you  will  say  it  is  not  the  same. 
One  fact  of  importance  cannot  be  mistaken  ;  this  mountain  con- 
stitutes the  great  dividing  line  between  the  granite  and  lime- 
stone countries. .  For  you  no  sooner  reach  its  western  base, 
than  the  greenstone  and  epidote  disappear ;  and  Utnesione  per- 
vades the  country  for  hundreds  of  miles  in  every  direction.  In 
all  the  distance  from  this  mountain  to  New-Orleans,  I  did  not 
find  a  single  specimen  of  granite,  or  greenstone.  This  may 
appear  singular,  since  Mr.  Maclure  and  Professor  Cleaveland 
have  a  granite  range  on  their  maps,  immediately  west  of  the 
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Blue  Ridlge ;  and  even  that  raountaio  is  on  those  maps,  in  some 
parts  of  it,  covered  with  the  granitic  tinge.  This  may  be  true. 
I  can  answer  for  only  two  points  of  it,  and  for  that  part  of  the 
country  beyond,  lying  near  the  main  road  to  Tennessee.  la 
this  route  I  descended  almost  the  whole  length  of  the  great 
▼alley  included  between  the  Blue  Ridge  on  ttie  east,  and  the 
north  mountain  on  the  west.  But  in  no  instance  did  I  meet 
with  specimens  of  granite ;  nor  west  of  the  Blue  Ridge  with 
smy  prevailing  rock  but  limestone.  I  know  of  no  reason  why 
the  Blue  Ridge  should  not  be  regarded  as  the  first  great  di*> 
Tiding  line  between  the  granite  and  limestone  countries.  The 
change  in  the  gedogical  formation  is  so  sudden  and  striking, 
ttiat  it  would  be  difficult  for  the  most  careless  traveller  with 
his  eyes  open,  not  to  observe  it.  The  &ce  of  nature,  he  can- 
not but  perceive,  wears  a  different  aspect ;  thIK  air  is  more 
cool  and  lively ;  even  the  water  which  he  drinks  possesses 
new  properties  perceptible  to  his  taste.  The  inhabitants  no 
longer  speak  of  their  *'  sandstone  water  ;"  but  every  where 
he  hears  of  <*  limestone  water."  Indeed  for  800  miles  in  the 
direction  which  1  travelled,  he  tastes  no  other  water.  £very 
spring  and  every  ri?ulet,  is  strongly  impregnated  with  carbo- 
nate of  lime.  The  vessels  in  which  it  is  prepared  for  cuUnary 
use,  soon  become  lined  with  a  white  calcareous  crust  Nor  is 
its  taste  the  only  inconvenience  experienced  by  the  traveller 
unaccustomed  to  it.  It  often  injures  the  health  of  a  stranger, 
and  coven  the  sur&ce  of  the  body  with  cutaneous  eruptions. 

Umeitone  cowUry  in  inclined  Strata. 

The  geological  observer  has  now  entered  upon  a  very  m- 
teresting  field.  Its  great  extent,  and  its  wonderful  uniformity, 
give  new  facilities  to  investigation.  Two  divisions  of  it  seem 
to  have  been  made  in  nature. 

The  Jirit  is  that  which  includes  the  limestone  lying  in  incli- 

MBD  STRATA.     This  division  extends  from  the  Blue  Ridge,  to 

the  Cumberland  mountain  in  East  Tennessee,  a  distance  in  the 

direction  of  my  route  of  600  miles.    Of  course  it  includes  all 

.  the  ranges,  five  in  number,  of  the  Alleghany  mountains.    The 
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strata  lie  in  a  coarse  northeast  and  southwest,  the  same  a^ 
the  general  coarse  of  the  moantains.  The  angle  which  they 
make  with  the  horizon  is  very  Tariahle,  from  25<>  to  45^.  The 
colour  of  the  rock  varies  from  hlae,  and  pale  blue,  to  gray,  or 
grayish  white,  frequently  it  presents  a  dull  earthy  appearance. 
The  fractare  is  more  or  less  conchoidal.  Sometimes  the  rock 
assumes  a  different  character,  and  the  fracture  is  uneoen^  and 
the  texture  firm<  This  last  is  distinguished  from  the  former, 
not  only  by  the  fracture,  but  by  the  colour.  It  is  usually  spo- 
ken of  by  the  inhabitants  as  the  gray  limestone^  the  colour  of 
the  other  being  usually  of  a  bluish  cast.  It  differs  from  that 
also  by  being  less  brittle,  and  possessing  the  quality  denomina«* 
ted  by  stonecutters,  '^  toughJ*  In  consequence  of  this,  and 
its  enduring  heat  better,  it  is  more  frequently  used  in  building 
than  the  other.  This  variety  of  limestone  is  not  uncommon. 
Its  colour  is  not  always  gray 9  sometimes  it  is  a  reddish  brown^ 
and  sometimes  white.  Immense  quantities  of  it,  possessing^ 
either  a  grayish  or  reddish  brown  colour,  are  found  in  the  vi- 
cinity of  Knoxville,  East  Tennessee.  One  range  of .  it  is 
crossed  by  every  road,  passing  to  the  south  and  east  of  Knox- 
ville.  Its  appearance  is  that  of  some  variegated  marbles ; 
white  veins  penetrate  it,  and  wind  through  it  in  every  direc- 
tion. Whether  any  part  of  it  has  a  texture  sufficiently  fin» 
and  firm  to  be  wrought  to  advantage,  is  yet  to  be  determined. 
To  the  eye  of  a  superficial  observer,  there  are  many  indica- 
tions that  it  has.  A  specimen  of  very  fine  white  marble,  re- 
sembling the  Italian  white,  was  shown  me  in  Augusta  county, 
Virginia,  which  was  found  15  miles  from  Staunton,  where  there 
is  said  to  be  a  considerable  quantity  of  it. 

Idmestane  country  in  Horizontal  Strata. 

The  second  great  division  of  the  limestone  country  extends^ . 
on  the  route  which  I  took,  two  hundred  miles  from  the  Cum- 
berland mountain,  and  others  associated  with  it  southwest,  as 
far  as  the  Dividing  Ridge,  which  separates  the  waters  flowing 
into  the  Tennessee  from  those  which  proceed  direct  to  the 
gulf  of  Mexico.    The  grand  circumstance  which  distinguishes 
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the  limestone  of  this  division  from  that  already  described,  is 
this,  ITS  STRATA  ARE  HORIZONTAL.  Frequently  immeDse  piles 
may  be  seen  formii^  bold  precipices,  bat  always  in  horisontal 
layers,  differing  in  thickness,  from  a  few  inches  to  many  feet. 
How  far  this  arrangement  extei^ds  to  the  west  and  north,  I 
have  not  yet  been  able  to  l^am.  Travellers  always  speak  of 
the  limestone  rocks  in  West  Tennessee  and  Kentucky  B.ajlaty 
from  which  circumstance  I  conclude  that  the  Cumberland 
Inountain  forms  for  a  considerable  distance  at  least,  the  eastern 
boundary.  I  have  observed  but  three  other  particulars  in 
which  the  strata  Of  the  horizontal  differ  from  those  of  the 
inclined  limestone. 

1.  Its  colour  is  nol:  so  strongly  marked  with  the  bluish  tinge. 

2.  It  is  not  so  commonly  penetrated  with  white  veins  of  a 
nemicrystallized  carbonate  of  lime ;  nor  is  it  so  frequently  as- 
iociated  with  the  uneven  fractured  species. 

3.  Petrifactions  are  oflener  found  in  it. 

1  will  here  take  the  liberty  to  suggest,  whether  in  our  maps 
of  geology,  some  notice  should  not  be  taken  of  this  very  im- 
portant division  in  the  limestone  country.  Such  a  division  ex- 
ists in  fact ;  nature  has  made  it ;  and  if  geology  depends  on  na- 
ture for  its  only  legitimate  inductions,  there  can  b^  no  reason 
why  a  feature  so  prominent  as  this,  should  be  overlooked. 
I  shall  not  undertake  to  account  for  their  difference :  but  would 
not  every  geological  theorist  consider  them  as  distinct  for- 
mations ?* 

'  Cumberland  Mountain* 

The  Cumberland  mountain,  which  forms  a  part  of  this  di- 
viding line,  is  itself  a  singular  formation.  It  belongs  to  the 
class  called  *'  Table  mountains."    Its  width  varies  from  a  few 

*  The  modesty  of  the  writer  has  prevented  him  from  applying  to  the  foiteations 
which  he  has  well  described,  the  terms  transiiion  and  seeondaryt  which  there  can 
be  little  doubt  do  in  fact  belong  to  them.  His  strata  of  highly  inclined  limestone, 
appear  to  belong  to  the  transition  class  of  Werner,  and  his  flat  strata,  to  the  se- 
condary. It  may  be  observed  in  this  place,  that  the  specimens  alluded  to  in  the 
text  (passim,)  appear  to  be  correctly  de^ribed  by  Mr.  Cornelius,  and  to  justify 
his  geological  inferences  as  &r  as  hand-specimens  seen  at  a  distance  from  their 
Bative  beds,  can  foim  a  safe  basit  ibr  general  geolpgical  inductiotis.    Editor. 
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aiilef » to  more  than  fifty.  Ub  height  is  not  percepttUy  differ- 
ent from  that  of  the  Blue  Ridge.  It  £>nni  a  circuit,  in  a  shap^ 
somewhat  resembling  a  half  moon.  Winding  to  the  southwest^ 
it  keepe  a  course  porth  of  the  Tennessee  river,  in  some  places 
nearly  parallel  with  it ;  passes  a  few  miles  to  the  southeast 
#f  Hantsville  in  the  Alabama  Territory,  and  not  long  after  ter- 
minates. At  one  part,  orer  which  I  crossed,  the  mountain  is 
e^teen  miles  wide.  This  is  about  150  miles  southwest  of 
Knoxville,  a  little  north  of  the  35th  degree  of  N.  Lat.  I  had 
not  ascended  the  mountain  more  than  half  way,  before  I  found 
sandstone  begin  to^  intermingle  with  limestone  strata.  As  I 
drew  near  the  sunmiit,  the  limestone  disappeared  entirely,  and 
sandstone  prevailed  in  abundance^  with  no  other  mineral  asso- 
ciated until  I  reached  the  western  descent,,  where  I  met  bold 
precipices  of  horizontal  limestone,  reachii^  from  the  base  to 
the  summit.  I  examined  several  sandstone  rocks  while  cross-r 
ing  the  mountain,  found  them  usually  imbedded  in  the  earthy 
generally  with  flat  sur&ces,  of  a  fine  grain,  and  strong  texture. 
The  colour  is  usually  a  reddish  brown,  or  grayish  red.  The 
specimen  which  you  have  received  is  a  good  example.  I  cross- 
ed this  Inountain  in  the  vicinity  of  Huntsvilie,  not  less  than  one 
hundred  miles  southwest  of  the  place  above-mentioned,  and 
found  it  not  wider  than  mountains  cmnmonly  are.  Its  height 
had  also  become  less,  and  horizontal  limestone  in  regular  strata 
prevailed  in  every  part. 

Although  this  mountain  forms  a  part  of  the  dividing  line 
which  has  been  mentioned,  it  does  not  exclusively  so  :  for  the' 
Rackoon  mountain,  which  crosses  the  Tennessee  river,  at  the 
place  so  well  known  by  the  name  of  <'  t^e  Suck,"  and  the 
Look-Out  mountain,  which  terminates  abruptly  about  6  mile^ 
to  the  left  of  "  the  Suck,"  form  an  acute  angle  with  the  Cum- 
berland, and  are  composed  of  horizontal  strata  of  limestone. 
Thus  it  would  appear  the  line  which  divides  the  two  kingdoms 
of  this  rock,  is  nearly  north  and  south,  inclining  perhaps  a  few 
points  to  the  east  and  west 
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Scenery. 

And  here  I  cannot  forbear  pausing  a  moment  to  cadi  your 
attention  to  the  grand  and  picturesque  scenery  which  opens 
to  the  mw  of  the  Bdmiring  spectator.  The  country  is  still 
possessed  by  the  aborigines,  and  the  hand  of  civilization  has 
done  but  little  to  soften  the  wild  aspect  of  nature.  The  Ten- 
nessee River,  having  concentrated  into  one  mass,  the  nume- 
rous streams  it  has  received  in  its  course  of  three  or  four 
hundred  miles,  glides  through  an  extended  valley  with  a  rapid 
and  overwhelming  current,  half  a  mile  in  width.  At  this  place, 
a  group  of  mountains  stand  ready  to  dispute  its  progress.  First, 
the  ^*  Look-Out,"  an  independent  range,  commencing  thir^ 
miles  below,  presents,  opposite  the  River's  course,  its  bold 
and  ropky  termination  of  two  thousand  feet  Around  its  brow 
is  a  pallisade  of  naked  rocks,  from  seventy  to  one  hundred  feet. 
The  River  flows  upon  its  base,  and  instantly  twines  to  the 
right.  Passing  on  for  six  miles  farther  it  turns  again,  and  is 
met  by  the  side  of  the  Rackoon  mountain.  Collecting  its 
strength  into  a  channel  of  seventy  yards,  it  severs  the  moun- 
tain, and  rushes  tumultuously  throu^  the  rocky  defile,  wafUng 
the  trembling  navigator  at  the  rate  of  a  mile  in  two  or  three 
minutes.  This  passage  is  called  *'  The  Suck."  The  sunmiit 
of  the  Look-Out  mountun  overlooks  the  whole  country.  And 
to  those  who  can  be  delighted  with  the  view  of  an  intermina- 
ble forest,  penetrated  by  the  windingn  of  a  bold  river,  inter- 
spersed with  hundreds  of  verdant  prairies,  and  brdcenby 
many  ridges  and  mountains,  families  in  the  month  of  May,  a 
landscape,  which  yields  to  few  others  in  extent,  variety  or 
beauty.  Even  the  aborigines  have  not  been  insensiUe  to  its 
charms ;  ibr  in  the  name  which  they  have  given  to  the  Look- 
Oat  mountain  we  have  a  laconic,  but  very  striking  description 
of  the  scenery.  This  name  in  the  Cherokee  language,  without 
the  aspirated  sounds,  is  <'  0-tuUe«-ton-tann&-«tft-kunn&-ee ;" 
lilerdly,  '^  mountains  looking  at  each  other." 

I  have  already  remarked  that  the  limestone  of  this  moun- 
tain lies  in  horizontal  strata  :  one  mile  east  from  its  base  it  ift 
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incliiied.  Like  the  Camberland,  it  contains  immense  rocks  of 
sandstone,  bat  of  a  coarser  grain,  Yerging  occasionally  into 
padding  stone.  I  was  told  by  a  white  man,  a  professed  mill- 
wright, that  among  these  sandstone  rocks,  he  knew  of  many 
which  were  suitable  for  miUstones.  At  the  missionaiy  esta- 
blishment, called  <^  Brainerd,"  eight  miles  east  of  the  moan- 
tain,  I  saw  one  of  them  which  was  ased  for  this  purpose  to 
mach  advantage.  It  is  composed  of  fine  and  large  grains  of 
silicioos  stones,  nearly  white,  and  resembling  pebbles  of  white 
quarts  :  the  texture  is  firm. 

SUiciou$  Minerals f  4^. 

I  wiU  now  notice  an  important  fact,  applicable  to  the  whole 
extent  of  limestone  coantry,  which  has  come  under  my  obser- 
Tation.  It  is  its  association  with  a  description  of  minerals,  alf 
of  which  appear  to  be  sUicioui,  To  describe  them  minutely, 
would  require  sevei;^l  pages.  From  the  time  1  entered  tlie 
limestone  country  till  1  left  it  this  association  was  observed. 
The  minerals  included  in  it  differ  much  in  their  external 
character.  Their  size  varies  from  that  of  rocks  to  the  smallest 
fragments.  Usually  they  lie  lopse  upon  the  earth,>in  angular 
forms,  having  the  appearance  of  a  stone  that  has  been  broken 
in  pieces  by  the  hammer.  Sometimes  they  cover  the  sides  of 
hills  and  mountains  in  such  abundance  as  to  prevent  or  im- 
pede vegetation.  When  the  disintegration  is  minute,  they  are 
serviceable  rather  than  otherwise ;  and  the  farmer  talks  of  his 
"  good  black,"  or  ^'  white  gravel  land."  It  renders  this  ser- 
vice, I  presume,  not  by  decomposition;  but  by  preventing  the 
soil  and  its  manure  from  being  washed  away.  Indeed  the 
different  varieties  of  it  are  generally  scattered  over  the  sur- 
fiice,  in  pieces  so  small,  that  for  convenience  sake,  the  whole 
may  be  denominated  a  sUicious  gravel. 

Sometimes  the  mineral  is  imbedded  in  limestone,  in  the 
form  of  nodules,  thus  indicating  their  original  connexion 
#ithit. 
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The  Tarieti€f,  so  fiur  as  I  have  observed,  are  quartz,  horn- 
•tone,  flint,  jasper,  and  semi-opal ;  and  several,  which  to  me 
are  non-descripts.  ^^artz  is  the  most  abondant  It  is  found 
of  different  colours ;  compact,  and  porous  or  ceUular ;  of  every 
size  ;  simple  and  associated  with  other  silicious  stones ;  mas- 
sive and  crystallized.  In  Augusta  and  Rockbridge  counties  in 
Virginia,  beautiful  crystals  of  quartz,  of  a  singular  form,  are 
found.  They  are  six-sided  prisms,  with  double  acuminations, 
that  is,  with  six-sided  pyramids,  mounted  on-the  opposite  ends 
of  the  prism*  A  specimen  of  two  such  crystals  united,  you 
have  received.  It  was  found  near  Lexington.  A  curious  va- 
riety of  the  quartz  gravel-stone  occurs  on  both  sides  of  Elk 
River,  a  few  miles  above  its  junction  with  the  Tennessee,  in 
the  Alabama  territory.  As  yon  travel  to  the  west  from  Hunts- 
viUe,  it  appears  first  in  the  neighbourhood  of  Fort  Hampton, 
two  miles  east  of  Elk  River,  and  may  be  seen  for  ten  miles 
west  of  that  river.  The  mineral  is  remarkable  for  containing 
a  curious  petri&ction.'  Its  first  appearance  is  that  of  a  solid 
screw.  On  examination,  however,  you  find  it  is  not  spiral ; 
but  consists  of  parallel  concentric  hiyers.  Their  diameter 
varies  in  different  specimens,  from  that  of  a  pin  to  half  an  inch. 
They  stand  in  the  centre  of  a  hollow  cylinder,  extending  its 
whole  length,  and  occupying  about  one-third  of  its  dimensions. 
The  stone  is  sometimes  perfectly  filled  mth  these  forms.  The 
petrifaction  I  could  not  have  named,  had  you  not  pronounced 
it  the  ''  Entrochite." 

Homstone^  next  to  quartz,  is  the  most  abundant  of  the  sili- 
cious minerals  associated  with  limestone.  It  is  very  often 
seen  imbedded  in  rounded  masses,  both  in  the  inclined  and 
horizontal  strata. 

FHrU  is  more  rare.    Several  fine  specimens  were  observed 
on  the  western  declivity  of  the  Look-Ont  Mountain,  but  in  no , 
instances  in  large  masses  or  quantities. 

Semi'Opal  was  found  in  one  instance  on  the  dividing  ridge, 
which  constitutes  the  southwestern  boundary  of  the  lime- 
stone strata. 

Of  the  non-descripts  you  have  several  specimens.  One 
variety  strikes  fire  with  steel,  is  a  milk-white  colour,  adheres 

Vol.  I....N0.  3.  19 


Digitized  by 


Googk 


SS6  Bebmni  Catm^l 

nhi^bHj  to  the  tongoe,  and  hafl  no  degree  of  (nnshtceocy  6r 
its^  edges. '  As  Mr.  Kain  has  famished  jrou  with  an  interesting 
detail  of  particolar  minerab  found  in  £ast  Tennessee  and 
Western  Virginia,  I  need  not  recapitulate  what  he  has  so  well 
said. 

{To  be  continued.) 


Art.  III.  M>tice  of  the  Scenery,  Geology,  Mneralogy^ 
Botany,  «J^c.  of  Belmont  County,  Ohio,  by  Caleb  At- 
WATER,  £«9.  of  CirclevUle. 

SeLMONT  county  is  hounded  on  the  north  hy  Jeffer- 
son and  Harrison,  on  the  west  hy  Guernsey,  and  south  hy 
Mooroe  county,  and  on  the  east  by  the  Ohio  rirer.  It  is 
27  miles  in  length,  and  21  in  breadth,  containing  536  square 
miles.  Its  name,  Belmont,  or  beautiful  mountain,  indicates  its 
situation,  for  it  contains  within  its  boundaries  a  fine  body  of 
land,  risii^  gradually  as  you  are  travelling  from  the  Ohio  to 
the  west,  until  you  arrive  at  about  the  middle  of  it,  where, 
from  die  eleyation  on  which  you  stand,  the  eye  in  an  eastern 
direction,  beholds  one  of  the  most  charming  prospects  in  the 
state.  Looking  towards  the  east,  in  a  pleasant  morning,  you 
behold  a  beautiful  country  of  hill  and  dale  spread  out  before 
you,  divided  into  convenient  and  well-cultivated  farms,  inter- 
sected by  ^tiering  streams,  meandering  through  them  to* 
wards  the  Ohio.  You  hear  the  lowing  of  numerous  herds 
around  you,  the  shrill  matin  of  the  songsters  of  the  forest,  and 
the  busy  hum  of  the  industrious  husbandman  ;  you  see  here 
and  there  a  clump  of  trees  interspersed  among  the  culti- 
vated parts  of  the  country ;  you  see  the  comfortable  dwelling- 
house,  the  substantial  bam,  and  hear  the  rumbling  noise  of  the 
mill ;  and  when  you  reflect  that  those  who  dwell  here  are  in- 
dustrious and  enterprising,  virtuous^  free,  and  happy,  you 
heboid  with  pleasure,  and  listen  with  delight,  while  reflecting 
on  the  objects  around  you. 
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Otology  and  J^fmeralogy, 

On  tte  surface  is  seen  a  rich  vegetable  motin,  made  by  the 
decay  and  putrefaction  of  vegetable  substances.  Along- the 
Ohio,  a  wide  intervale  of  the  richest  alluvion  is  found,  which 
produces  as  luxuriant  a  growth  of  vegetation  as  any  in  the 
world.  On  the  banks  of  the  creeks  which  pass  through  this 
ctrantry  the  alluvial  soil  is  not  so  wide  as  that  <m  the  river, 
but  equally 'rich  and  producjtive.  On  the  hills  (and  fbere  ari 
many  of  them)  there  are  two  kinds  of  soil,  lite  silicions  and 
the  argillaceous,  the  first  is  formed  from  the  decomposition  of 
the  rocks  which  once  covered  the  surface,  the  latter  from  the 
slate  which  lay  under  them.  Where  these  rocks  are  decom- 
posed, aiid  the  country  is  hilly,  it  will  readily  be  believed 
that  the  two  kinds  of  soil  are  frequently  blended  together,  li 
some  places  we  see  the  best  of  clay  for  bricks  ;  whilst  in  other 
places,  and  those  in  the  vicinity  of  the  former,  we  find  the 
best  of  Dand'ta  mould  them  in  when  manufactured.  Hard 
limestone  of  the  very  best  quality  is  found  in  detached  frag- 
ments in  the  sides  of  hills,  and  in  strata,  in  abundance^  along 
the  beds  of  streams^ 

The  ruins  of  the  sandstone  formation  are  here  seen  scat- 
tered about  in  fragments,  or  decomposed  and  intimately 
blended  with  those  of  other  formations. 

Fossil  coal  is  every  where  found  under  the  hills,  of  the  very 
best  quality,  and  in  sufficient  quantity  not  only  for  the  fuel  of 
the  present,  but  many  future  generations,  and  is  so  easily  ob- 
tained that  the  expense  of  fuel  is  a  mere  trifle.  The  oxide  of 
iron,  or  iron  ore  variously  Combined,  is  recognized  in  many 
places,  and  water  combined  with  muriate  of  soda,  or  common 
salt,  is  as  common.  Salines  or  lieks  are  found  in  many  places, 
where  animals  also,  both  wild  and  domesticated,  resort  in  great 
numbers  to  drink  the  waters.  These  are  frequently  near  some 
little  water-course.  Several  sulphur  and  chalybeate  springs 
are  known  to  exist  in  this  county,  and  some  which  throw  out 
considerable  quantities  of  petroleum. 

In  a  country  where  iron  and  fossil  coal  exist,  it  is  no  wonder 
that  copperas  should  be  found.    There  are  places  where,  oop- 
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jperat  exades  ia  a  state  tnfficiently  pare  in  quality,  and  in 
quantities  sufficient  for  several  families,  who  coUect  and  use  it 
in  djing.  The  same  may  be  said  of  alum,  which  is  collected 
in  the  same  way  for  similar  purposes. 


Though  tins  county  is  very  rich  in  the  mineral,  yet  it  is  not 
less  so  in  the  y^;etable  kingdom,  as  may  be  seen  by  a  refer- 
ence to  the  subjoined  catalog;ue,  althou^  numbers  of  trees, 
shrubs,  and  plants,  are  purposely  omitted*  which  are  known 
to  exist  here. 

fkmi^  ^SpecMf.  CUmUai  name.  Rmutrki. 

P»k,  White,  Qgeicin  ALba,  ^       Abondut 

■  Black,  Nigra,  Do. 

■  Meadovr,  ■  Aquatica,    Along  the  ■traaat. 
— —                 Chetmxt,                  — —  FnaoB^       Scarce. 

Maple,  Sqgar,  AcarSaochaiimiiii,  Abondant 

White,  Alba, 

Poplar  or  Tulip,       White,  Liriodendroii,  Abondaat. 

Tallow, 

Wafamt,  Black,  Juglaiis  Nigm. 

'  White,  Alba. 

<^  ShellbarkHickQiy,  Albaorafa,  | 

■  I'  Pignut,  ■  ■-■■■■  Minima. 

-  Bittemnt,  and  pro-  , 

baUy      MTeral 

other  specMi.  ' 

Beach,  Two  species,  Fagos. 

■  Chesnnt,  Amencana. 

Ash,  White,  Frazinos  Alba. 

I  ■  Bine,  — -^  Porporea.. 

— —  Black,  Nigra. 

■  Swamp,  Aquatica.  I 

film.  Two  or  fliree  spe-  Uhnos. 

cies. 

BucfceTe*  ConmoB,  AscalnsSafa  La- 

tea? 

— —  Sweet,  Maxima?  * 

Locust,  Foot  species,  Robinia  Ftand  A- 

cacia,ikc. 

PetdmniOB,  Diospyios  Viiginica. 

Linn  or  Bate  Tilia  Ciiropea. 
Weed, 
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Pkmily,  S^iHu,  ChuiMl  naau.  Rmnarkt, 

Cflcmiibart  dLcomimf  Sjrl?c»* 

trii. 
Ihg  Wood*  or         Two  specift. 

AmericanBoKt 
Sjcamore,  Two  species,  Platanni  Occiden- 

talit,  Ac, 
Fluni,  S«««ral  spedei. 

Thoim  do.       do^ 

The  red  bod ;  the  pawpaw ;  grape-Tines  of  several  species,  and 
growing  to  a  great  size ;  sassafras ;  the  black  willow,  confined 
to  the  streams ;  the  box  elder,  the  common  elder,  of  two 
species ;  the  sumach,  of  two  species ;  several  species  of  goose* 
berries  ;  and  a  great  many  others  too  numerous  to  be  men- 
tioned here.  Among  the  herbaceous  plants  we  must  not  omit 
the  ^nseng,  the  Virginia  snakeroot,  the  columbo,  and  the 
puccoon,  two  or  three  thousand  pounds  of  the  roots  of  which 
are  annually  carried  by  the  inhabitants  to  our  Atlantic  cities. 
Among  the  trees,  those  belonging  to  the  oak  family  are  the 
most  numerous,  if  not  the  most  valuable.  Split  into  rails,  the 
farmer  builds  fences  with  them,  and  sawed  into  plank,  boards, 
and  scantling,  they  furnish  materials  for  houses  and  bams.  The 
sugar  maple  is  sufficiently  abundant,  so  that  brown  sugar 
enough  is  manu&ctured  for  domestic  purpoises.  The  syca- 
more is  the  largest  tree  along  the  river,  and  the  poplar  is  the 
largest  on  the-  hills.  The  latter  grows  by  the  side  of  the  ma- 
ple and  the  beach,  and  is  a  most^  valuable  wood  for  the  house- 
builder  and  the  cabinetmaker.  This  tree  is  firequently  four 
and  five  feet  in  diameter,  and  continues  of  nearly  the  same 
size  as  it  ascends,  40,  50,  and  sometimes  even  60  feet 

Streams. 

The  Ohio  is  the  eastern  boundary  of  this  county,  forming 
wide  intervales  along  its  banks.  Indian  Wheeling  is  a  fine 
mill  stream  rising  in  Harrison  county,  and  after  crossing  this, 
empties  into  the  Ohio,  opposite  the  town  of  Wheeling,  which 
stands  on  the  Vii|;ima  side. 


Digitized  by*' 


Google 


830  BilfMt^  Qnmtjfik 

Capfina  is  another  excellent  mill  stream,  which  after  numiiii; 
about  17  or  18  miles  in  this  county,  puts  into  the  Ohio  23 
miles  by  water  below  Wheeling.  These  streams  Yisit  and 
fertilize  a  considerable  psurt  of  Belmont. 

From  the  view  we  have  taken  of  this  county,  its  geology, 
mineralogy,  and  botany,  the  reader  will  probably  be  prepared 
with  us  to  conclude,  that  no  part  of  the  union,  of  equal  extent* 
contains  within  it  greater  natural  resources,  or  can  support  a 
more  dense  population. 

The  seat  of  justice  is  St.  Clairsrille,  situated  ten  miles  from 
the  Ohio  rirer,  at  Wheeling.  It  contains  three  houses  for 
public  worship,  15  stores,  a  printing-office,  a  bank,  and  700 
inhabitants. 

Many  of  the  inhabitants  of  this  county  are  Qjaakom  or 
Friends,  who  are  charitable,  humane,  frugal,  enterprising,  in- 
dustrious, and  strongly  opposed  to  slavery.  From  such  a  po- 
pulation,  possessing  such  advantages,  what  may  we  not  hope 
and  expect  from  their  exertions  ?  Their  fertile  valleys  will 
be  turned  into  meadows,  and  their  hills  into  pastures ;  the  ox 
will  fatten  in  the  former,  whilst  the  flocks  of  Andalusia  will 
whiten  the  latter. 


Art.  IV.  Rtmarks  an  the  Strueiupe  of  the  CtUUm  HOI, 
war  Edinburgh,  Scotland^  and  on  the  Aqueoua  origin  of 
Wacke;  by  J.  W.  Webster,  M.D.  of  Boston. 

X  HE  country  around  Edinburf^  is  extremely  interesting  to 
the  geologist,  and  presents  numerous  instances  of  the  junction 
of  rocks  to  which  the  advocates  of  the  Neptunian  system  have 
referred  in  support  of  their  opinion  as  to  the  aqueous  origia 
of  greenstone,  basalt,  and  wacke ;  while  the  same  examples 
have  been  cited  by  the  Volcanists,  a^d  by  those  who  hold  an 
intermediate  opinion.    The  structure  of  a  portion  of  Galton 
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lull,  where  the  most  distinct  alternations  of  substances  (whose 
aqueous  origin  none  can  dispute,)  with  pure  and  well  charac- 
terized wacke  are  displayed,  has  not,  as  yet,  I  believe  been 
particiriariy  described. 

Edinburgh  is  situated  nearly  in  the  centre  of  an  extensive 
coal  formation,  where  the  usual  sandstones  and  other  coal 
measured  are  connected  with  the  newer  rocks  of  transition. 
From  the  coal  field  rise  in  many  places  beds  of  greenstone,  in 
general  forming  small  conical  and  round-backed  hills.  Other 
eminences  are  composed  of  amygdaloid,  claystone,  and  other 
porphyries ;  and  basalt  and  trap  tuff  occur  in  an  overlying  po- 
sition. Of  these,  it  is  not  my  intention  to  speak  otherwise 
then  as  conveying  a  general  idea  of  the  geological  relation  of 
the  wacke  iibove  referred  to. 

The  structure  of  Calton  hill  has  been  exposed  by  the  recent 
inaprovements,  and  in  particular  by  a  section  made  in  the  con- 
stnictioB  of'  the  new  road  to  London.  The  rock  occurring  in 
greatest  abundance,  and  which  is  probably  the  fundamental 
bed,  is  a  porphyry,  the  basis  of  which  in  general  is  claystone, 
which  in  many  places  passes  into  felspar,  in  others  becomes  a 
distinct  greenstone.  Numerous  veins  of  calcareous  spar  tra- 
verse it  in  different  directions,  and  I  am  lately  informed,  that 
very  beautiful  examples  of  veins  of  greenstone  of  contempo- 
raneous formation  with  the  rock  itself,  have  been  discovered 
tn  the  greenstone.  Upon  the  porphyry  rests  a  bed  of  trap 
tuff,  upon  this  other  beds  of  the  two  rocks  repose,  that  at  the 
siinttnit  [being  porphyry.  The  back  of  the  hill  (as  we  pass 
from  the  city)  is  a  spot  of  peculiar  interest,  consisting  of  alter- 
nate thin  beds  of  bituminous  shale,  sandstone,  wacke,  and 
clay  ironstone,  disposed  in  a  manner  which  will  be  best  under- 
stood by  a  rough  outline  taken  on  the  spot 
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The  wacke  has  a  greenish  gray  colour,  which  is  pretty  uni- 
form. The  fracture  is  nearly  eren  and  earthy,  it  is  soft^  yield- 
ing readily  to  the  nail,  and  has  a  feeUy  shining  streak.  A 
slight  stroke  with  the  hammer  causes  the  mass  to  separate  in 
fragments  of  various  size,  the  surfaces  of  which  are  often 
«mooth  and  shining,  each  bed  being  composed  of  large  distinct 
concretions,  having  a  tendency  to  the  prismatic  form.  This 
wacke  fuses  with  difficulty  before  Brooke's  blow-pipe.  Spe- 
cific gravity  not  determined,  as  it  falls  to  pieces  on  being  moist* 
tned. 

The  sandstone  is  for  the  most  part  gray,  in  some  parts  spot- 
ted red  and  brown,  forming,  as  the  section  represents,  the  last 
stratum  seen ;  the  beds  of  sandstone  are  but  a  few  inches  in 
thickness,  and  the  last  (17)  becomes  less  than  an  inch ;  it  is 
probable;  however,  from  ihe  relative  situation,  from  the  dip 
and  direction,  that  these  strata  are  a  continuation  of  others 
seen  on  the  other  side  of  the  hill,  where  they  are  of  sufficient 
thickness  to  have  been  quarried  for  the  purposes  of  architec- 
ture. The  bedt  of  all  rocks  we  know  vary  greatly  in  different 
parts,  and  it  is  not  unusual  for  them  to  be  some  feet  at  one 
extremity,  gradually  decreasing  till  less  than  an  inch  in  thick- 
ness at  the  other,  or  they  may  even  be  lost  entirely,  and  gra- 
dually regain  their  former  size ;  and  it  is  not  improbable  that 
these  beds  of  sandstone  will  be  found  to  continue  on  towards 
the  adjoining  hills  of  Salisbury  Craig  and  Arthur's  Seat,  pass- 
ing under  the  greenstone  and  trap  tuff. 

The  bituminous  shale  presents  the  usual  characters ;  inter- 
mixed with  it  are  numerous  nodules  of  the  conunon  clay  iron- 
stone, the  colour  of  which  is  a  yellowish  brown,  these  also 
frequentiy  present  characters  common  to  the  three  substances, 
and  throughout  the  beds,  the  passage  from  the  one  to  the 
other  is  distinct.  Whatever  may  be  the  opinions  in  regard  to 
the  origin  of  bituminous  shale,  there  can  be  but  one  in  regard 
to  that  of  sandstone ;  and  this  has  lately  received  no  feeble 
support  from  the  account  given  us  by  Dr.  Paris,  of  a  formation 
of  this  rock  on  the  coast  of  Cornwall,  fvhere,  says  he,  **  we 
actually  detect  nature  at  work,  and  she  does  not  refuse  admit** 
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(mce  into  her  numnfiKstory,  nmr  conceal)  with  her  accntloiiiefl 
reserve,  the  details  of  the  operations  in  which  she  is  engaged,'^ 
From  the  appearances  which  ^are  been  thus  briefly  noticed, 
no  impartial  geologist,  we  should  imagpne,  would  infer  the 
vdcmnic  origin  of  anj  portion  of  this  formation  ;  and  if  the 
Mfueous  origin  of  sandstone  can  be  estaWshed,  that  of  the 
wacke  OMist  be  the  same. 


From  its  intimate  connexion  with  the  preceding  subject, 
Dr.  Webster  subjoins  the  following  : 

Extract  from  a  Paper  en  a  rtcenit  firmafien  ^  Sandttone^ 
occurring  in  varieu$part$  of  f^  Northern  ceat€  tfCorwwall; 
hj  John  Atston  Paris,  M.D.  F.L.S.,  &c.  &c.  Published 
in  the  Transactions  of  the  Geological  Sodetj  of  Cornwall, 
1818. 

***  A  VERY  considerable  portion  of  the  northern  coast  of 
Cornwall,  is  covered  with  a  calcareous  sand,  consisting  of  minute 
particles  of  comminuted  shells.  That  part  which  lies  between 
St.  Ires  and  Padstow  is  more  immediately  the  subject  of  the 
present  inquiry ;  a  tract  which,  with  a  few  exceptions,  is  en- 
tirely covered  with  this  species  of  sand  ;  and  which  in  some 
places,  has  accumulated  in  quantities  so  great  as  to  have  form- 
ed bills  of  from  forty  to  sixty  foot  in  elevation.  A  considera- 
ble area,  for  instance,  in  the  pamhes-of  Gwytliian  and  Phillack 
has  been  thus  desolated,  amd  several  churches  have  been  imur- 
dated.  in  digging  into  these  sand  hiUs,  «or  upon  the  occasieiuil 
removal  of  some  part  of  them  by  the  winds,  the  remains  of 
bouses  may  be  seen ;  and  in  some  (daces,  wh^re  the  church- 
yards h&ve  been  overwhelmed,  a  great  number  of  human  bones 
may  be  found.  The  sand  is  supposed  to  have  been  or^ally 
brought  from  the  8<6a  by  hurritanes,  probably  at  a  remote  peri- 
od."  -<'  The  sand  first  appears  tA  a  stij^t  but  ineteasing  state 

of  a^regsttion  on  several  parts  of  the  shore  in  the  bay  of  St 
Ives  ;  but  on  approaching  the  Gwythiaa  riTer,  it  becomes  more 


Digitized  by 


Googk 


Wtkitif  m  Cohan  mu  ^S$ 

eztenflire  and  indurated.  On  the  shore  opposite  to  Godrevy 
Island,  an  immense  mass  of  it  occnrs^  of  more  than  a  hundred 
feet  in  length,  and  from  twelre  to  twenty  feet  in  depth,  con- 
taining entire  shelb  and  fragments  of  clay  slate  ;  it  is  singular 
that  the  whole  mass  assumes  a  striking  appearance  of  stratifica- 
tion. In  some  pliaces  it  appears  that  attempts  have  been  made 
to  separate  it,  probablj  for  the  purpose  of  building ;  for  several 

old  houses  in  Gwythian  are  built  of  it." ''  It  is  around  the 

promontory  of  New  Kaye  that  the  most  extensive  formation 
of  sandstone  takes  place.  Here  it  may  be  seen  in  different 
stagey  of  induration ;  firom  a  stale  .in  which  it  is  too  friable  to 
be  detached  from  the  rock  upon  which  it  reposes,  to  a  hard* 
nesii  so  considerable,  that  it  requires  a  very  violent  blow  from 
a  sledge  ilo  break  it.'*-*-— •«*  Butitis  on  the  westei4i  side  of  the 
prf>aK»itory  of  New  Kaye»  in  Fistril  Say,  that  the  geologist  will 
be  ipost  strqck  with  the  formation ;  for  here  no  other  rock  is 
in  sight.  The  clifib,  which  are  high,  and  extend  for  several 
miles,  are  entirely  composed  of  it"  "  Thebeacb  is  covered 
with  disjointed  fragments,  which  have  been  detached  from  the 
cliff  above,  many  of  which  weigh  two  or  three  tons." 

There  are  three  modes  by  which  Dr.  Paris  conceives  the 
lapidification  of  calcareous  sand  may  be  effected^  1st.  "  By 
the  percolatio^i  of  water  through  a  hill  of  calcareous  sand,  by 
which  it  becomes  impregnated  with  carbonate  of  lime."  2d. 
V  The  percolation  of  water  through  strata  containing  pyritical 
sobstances,  by  wbifcb  it  becomes  impregnated  with  sulphuric 
salts."  3d.  **  The  percolation  of  water  through  decomposing 
slate,  er  any  ferriii^nfKis  strata,  by  which  it  becomes  impreg- 
naM  with  ir^^ehimiiMi^  and  other  mineral  matter." 


Digitized  by 


Google 


t3<  LoeatUiei  of  MmraU. 

Akt.  y»    Localities  of  Mnerals* 

To  ikt  Eiiiorof  C/ke  jlmmcon  Jowmal  of  Setenee,  4re. 

New-Tom»  Dec.  21,  1818. 
Dbar  Sir,  ^ 

JT  is  desirable  that  some  mode  should  be  adopted  by  which 
the  public  ma j  become  acquainted  with  all  die  Aew  Amtrwui 
Loeaiitiei  of  Mineralt^  as  thej  are  discovered  finom  time  to 
time.  With  deference  I  wonld  suggest,  that  in  each  number 
of  your  Scientific  Journal,  new  localities  m^t  be  recorded  in 
alphabeticid  order,  for  present  information  and  future  refer- 
ence. 

The  following  localities,  which  have  come  under  my  ob- 
servation, and  which  are  probably  not  noticed  in  any  work* 
are  at  your  service. 

1.  Agate.    Rolled  mass:    occurred  near  Powles  Hook, 

New-Jersey. 

2.  ApatiiU.    Truncated  crystals  of  one  inch,  and  amor- 

phous; occurs  in  granite,  chiefly  in  the  felspar. 
Corlaer*s  Hook,  vicinity  of  New- York. 
5.    Brawn  MammiUary  Hematite^  covering  quartz  crystals. 
Perkiomen  lead-mine.  '  Montgomery  county,  Penn- 
sylvania 

4.  Carbonate  of  Magnesia.    Structure  earthy.  Apparently 

a  pure  carbonate  of  magnesia.  In  mica  slate,  and 

granite ;  chiefly  in  the  quartz.  Roxborough,  Phila- 
delphia county. 

5.  Common  Jasper,    Traversed  by  veins  of  semi-opal. 

Small    detached    masses,    frequently   waterworn. 
Rhioebeck,  Dutchess  coanty.  New- York. 

6.  Compact  Malachite.   Perkiomen  lead«mine. 
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7.  Fetid  Carbonate  of  Lime.  In  ri^s  ;  and  strati  nearly 
vertical,  lometimes  containing  petrifiu:tions.  Very 
freqnent  in  DntchesB  county,  particularly  in  the 
neighbourhood  of  Rhinebeck  Fhita,  and  near  Hyde 
Park. 

3.    Fibrous  Telle.     In  granite.    Rozborong^. 

9\  Graphic  Granite.  North  River,  near  the  city  of  New* 
York. 

10.  Graphite.    In  a  calcareo-siliceous  gangne.    Corlear's 

Hook. 

11.  native  p%dverulent  (or  rather  granular)  Sidpkur*    In 

pyritical  quartz.  .  Barren  Hill,  Montgomery  county, 
Pennsylvania. 

12.  Plumose  Asbestus.    Corlaer's  Hook. 

13.  Semi-opal.    In  common  Jasper — (which  see.) 

14.  Seedy  TaU.    In  granite.    Rozborougb. 

15.  StelUUed  Quartz.    Perkiomen  lead-min^. 

16.  Sulphate  of  Barjftes.    In  sulphuret  of  lead  and  silver. 

Livingston's  lead-mine,  Columbia  county,  New-Tork. 
}1.    Sulphuret  of  Silver.    With  sulphuret  of  lead.    Same 

locality. 
IB.  Tourmalin.    In  masses  of  crystalline  quartz.  Rhinebeck. 

Very  respectfully, 

F.  C.  SCHAEFFER. 


The  following  notices  were  prepared  before  the  receipt  of 
the  above  letter. 

(Hher  Localities  of  Minerals  and  of  animal  remaiits,  and  acknow- 
ledgments of  Specimens  received. 

6fiia<2aZotfpe.— Native  sulphur,  obsidian,  pitchstone,  native 
alum,  basaltic  hornblende,  alum  covered  with  sulphur. 
Porto  Rico. — ^Hexagonal  crystals  of  mica. 

Specimens  of  the  above  minerals  are  in  the  cabinet  of  Hr. 
John  P.  Brace,  at  Litchfield,  Connecticut. 
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Mitybdena  iB  ftond  ki  Shutesbury,  Massaehfiisetto,  near 
Nor^ampton,  east  of  Comiecticut  Rirer,  on  the  land  of 
William  Eaton.  It  i»  the  common  snl^h^et,  but  remarkably 
heau^fbl  an^  well  characterized.  Its  colour  is  nearly  that  of 
bright  lead,  very  brilliant,  smooth,  and  almost  unctuous  ;  soft, 
flexible,  distinctly  foliated,  and  the  folia  are  very  thin,  and 
easily  separable,  almost  like  mica.  It  gives  the  tisoal  greenish 
trace  on  white  pottery,  while  a  line  drawn  parallel  on  the  same 
bastff,  by  a  piece  of  pkranbage  dr  black-lead,  is  black ;  this 
being  (as  pointed  out  by  Brongniart)  the  easiest  criterion,  by 
^bich  to  distinguish  between  molybclena  and  plumbago,  or 
black-lead.  We  have  many  times  applied  it  with  entire  suc- 
cess. 

This  molybdena,  from  Shtrtesboty,  iis  chiefly  crystallized, 
and  the  crystals  are,  in  isome  instances;  very  distinct ;  their 
form  is  that  of  a  flat  six-sided  prism,  or  what  is  commonly  call- 
ed a  table.  The  rock,  fbom  which  they  wet^  obtained,  is  a 
granitic  aggregate,  (judging  from  the  specimen  Bettt,  it  may  be  a 
tifue  granite)  and  the  forms  of  the  crystals  arerery  distinctly 
impressed  in  the  stone;  so  that  when  removed  they  leave  an 
exact  copy  or  crystal  mould.  In  a  letter  from  the  proprietor 
of  the  land,  it  is  sard  that  the  molybdena  is  found  in  a  ledge  of 
rocks,  six  or  seven  feet  above  the  aorface  of  the  earth,  and 
about  ten  or  twelve  feet  above  the  level  of  the  water  ;  the 
direction  of  the  rocks  is  from  S.  to  N.  E.  by  N.  ;  the  metal  is 
in  a  vein,  running  E.,  and  was  discovered  in  small  pieces  in  the 
top  of  the  ledge.  After  putting  in  two  blasts,  some  large  pieces 
were  obtained* 

From  this  account,  and  from  the  specimens,  (some  of  the 
crystals  being  an  inch  or  more  in  length)  this  must  be  one  of 
the  most  interesting  localities  of  moljbdena  hitherto  observed 
in  this  country ;  and  it  is  hoped  Mr.  Eaton  wHl  take  some  pain? 
to  procure  and  furnish  specimens. 

Rose  Quartz* — From  Southbury,  Connecticut,  not  far  from 
Woodbury,  and  from  the  Honsatonuck  River,  two  young  men, 
of  the  name  of  Stiles,  have  brought  us  specimens  of  rose 
quartz  J  of  delicate  and  beautiful  colour.  It  is  said  to  be  abun- 
dant in  a  ledge  of  the  same  substance. 
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PlunAdgo*-^ln  Cornwall,  Litchfield  eountj,  Connectieiity 
plumbago  is  Ibund,  of  a  good  quality,  and  in  comiderable 
masses,  in  a  vein  contained  in  a  rock  of  gneiss,  or  nuca-slale* 
It  has  been  known  a  good  while,  and  is  said  to  have  been  ex* 
ported  anterior  to  the  American  revolutionarj  war. 

Cocdj  fyc.  in  Zanesville,  Ohio.  Through  the  kindness  of 
the  Rev.  Dr.  Bronson,  Principal  of  the  Cheshire  Academy, 
we  have  received  the  following  information.— -In  cutting  a 
canal  in  the  above  town,  in  the  spring  of  1817,  through  free- 
stone, trees,  and  fish,  and  other  substances,  both  aaoimal  and 
vegetable,  were  taken  out,  alike  petrified  to  a  freestone,  ex- 
ceptiiig  the  bark  of  a  beach  tree,  which  was  very  perfect  and 
beautifal  coal-^(a3  we  have  had  an  opportunity  of  ascertain* 
iogv  irom  an  examination  of  the  specimens.) 

Coa/,  in  the  county  orMuskwgum,  Ohio.  Common  stone- 
coal,  highly  bituminous,  (the  slaty  or  black  coal  of  Werner,) 
18  found  abundantly. 

Soutk  of  Lake  Erie^  about  25  miles,  in  the  bed  of  Rocky 
River,  are  found  shelb,  and  other  animal  remains,  imbedded 
io  argillaceous  iron  ;  the  specimens  were  collected  in  1817, 
by  the  Rev.  R.  Searle. 

Mammoth^s  Toothy  from  the  River  St  Francis,  west  of 
Mississippi.  Return  J.  Meigs,  Esq.  has  transmitted,  through 
the  Rev.  E.  Cornelius,  a  mammoth's  tooth,  apparently  not 
mineralized.  It  appears  to  have  belonged  to  a  very  old  ani- 
mal, as  the  processes,  (which,  it  is  well  known,  are  commonly 
very  prominent)  are  worn  down  smooth,  and  some  of  them 
almost  obliterated. 

Blue  Ridge,  Tennessee ^  and  Mississippi  Territory. — ^Through 
the  kindness  of  the  Rev.  £.  Cornelius,  and  of  Mr.  John  H. 
Kain,  we  have  received  a  considerable  collection  of  specimens, 
illustrative  of  the  mineralogy  and  geology,  and  Indian  antiqui- 
ties of  these  regions  ;  they  may  be,  on  a  future  occasion,  the 
subject  of  more  particular  remarks. 

Coaly  in  Suffield,  Connecticut,  on  the  river  of  the  same 
name.  From  Mr.  Nathan  Stedman,  we  have  received  speci- 
mens of  coal,  found  in  thin  veins,  in  rocks  of  slate,  and  argil- 
laceous sandstone,  on  the  banks  of  ^the  river.     The" veins  are 
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tfain,  tratcontiderablj  namerovs ;  the  coal  is  rerj  f^oesy  and 
14ack  ;  breaks  with  a  smooth  and  aknost  conchoidal  fracture, 
and  very  much  resembles  jet.  It  is  very  much  intersected  by 
thin  reins— (not  thicker  than  a  knife-blade)— -of  white  crystal- 
lized calcareous  spar.  This  coal  is  bituminoas,  and  banw 
pretty  freely.    It  has  not  been  explored,  except  superficial] j. 

Coal^  in  Sonthiogton,  Connecticat.  Beds  of  slate  are  found 
more  or  less  bitaminoas  ;  and,  at  the  bottom  of  some  of  the 
wells,  the  skte  begins  to  exhibit  thin  veins  of  coal,  distributed 
in  great  numbers  through  the  substance  of  the  slate,  which  is 
the  shale  of  the  miners.  The  coal  is  from  the  thickness  of  a 
knife-bhide  to  that  of  a  finger ;  it  is  highly  bituminous,  and 
bums  with  great  freedom.  Even  the  entire  masses  of  the 
stone  burn  brilliantly,  when  ignited  on  a  common  fire ;  and^ 
after  exhaustion  of  the  coally  matter,  leare  the  slate  of  a  gray- 
ish colour.  , 

The  locality  from  which  the  specimens  were  taken,  is  on 
the  land  of  Roswell  Moore,  Esq.  about  midway  between  Hart- 
ford and  New-Hayen.  The  spot  was  lately  examined  by  Col. 
Gibbs,  Eli  Whitney,  Esq.  Professor  Olmstead,  and  others  ;  and 
arrangements  are  making  to  bore  the  strata,  to  the  depth  of 
several  hundred  feet,  if  necessary.  These  localities  are  in 
what  may,  with  propriety,  be  called  the  coal  formation  of 
Connecticut.  Coal  has  been  found  in  several  other  places  in 
that  state  ;  and  the  peculiar  geological  features  of  the  region 
in  which  it  is  contained,  are  very  interesting,  and  may  here* 
after  be  described  in  form. 

Sulphai  of  Barytes^  Tvith  Coaly  ire, — Sulpbat  of  barytes  ex- 
ists abundantly  in  Southington,  on  what  is  called  the  Clark 
Farm.  With  quartz,  carbonate  of  lime,  &c.  it  forms  the  gangue 
of  a  metallic  vein,  containing  galena,  or  sulphuret  of  leadj 
copper  pyrites,  &c.  The  sulpbat  of  barytes  is  more  or  less 
crystallized^  and -principally  in  the  form  that  is  called  the  cox- 
comb spar.  The  same  vein,  although  it  is  in  the  side  of  a 
mountain,  several  hundred  feet  above  the  flat  country  a^a- 
cent,  and  two  or  three  miles  from  the  coal  strata  above  men- 
tioned, contains  numerous  spots  and  patches  of  coal,  very  much 
resembling  that  at  Suffield.    It  is  of  a  most  brilliant  black,  and 
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contrasted  with  the  white,  stony  matrix,  (principally  quartz 
and  sulphat  of  barytes)  in  which  it  is  enveloped,  it  forms  ele- 
gant specimens. 

Scintillating  Limestone. — In  Vermont,  a  singular  scintillating 
limestone  is  found,  of  which  an  account  is  given  in  the  follow- 
ing extract  of  a  letter  from  Mr.  George  Chase,  dated  Ran- 
dolph, February  19,  181 8, 

^^  The  object  of  the  present  letter  is  to  acquaint  you  with  a 
circumstance  relating  to  the  limestone  that  abounds  in  this  pri- 
mitive country,  which  to  me  is  inexplicable.  This  carbonate 
of  lime  is  of  a  pale  sky-blue  colour ;  effervesces  strongly  with 
nitric  acid  ;  and,  by  burnings  produces  lime,  so  that  there  is 
no  question  as  to  the  identity  of  the  mineral.  But  it  likewise 
gives  forth  sparks  with  steel : — this  I  concluded,  at  first,  to  be 
an  accidental  circumstance  ;  but  every  specimen  that  I  have 
tried,  from  various  quarters  of  the  country,  uniformly  gives 
fire  with  steel.  The  limestone  is  found  in  layers,  in  blocks, 
and  masses,  disseminated  among  the  clay-slate  that  covers  the 
greatest  part  of  the  townships  in  this  vicinity.  When  first 
taken  from  the  earth,  and  exposed  to  the  air,  it;  is  covered  with 
an  incrustation  of  a  dark  reddish-brown  colour,  that  crumbles 
easily  between  the  fingers,  and  is  generally  from  one  inch  to  a 
foot  in  thickness.  This  incrustation,  however,  hardens  on  a 
long  exposure  to  the  air.  This  led  me  to  think  that  the  in- 
crustation was  owing  to  the  decomposition  of  the  limestone, 
which  was  produced  by  the  sulphuret  of  iron,  intimately  dis- 
seminated through  the  rock,  which  would  also  explain  the  sin- 
gular circumstance  of  its  striking  fire.  But  on  dissolving  a 
small  quantity  of  the  mineral  in  nitric  add,  and  adding  a  drop 
or  two  of  the  decoction  of  gallnut,  no  discolouring  of  the 
liquor  was  produced." 

Limpid  Quartz. — ^West  Canada  Creek,  a  northern  branch 
of  «the  Mohawfaftiffords,  in  its  sands,  small  crystals  of  quartz, 
limpid,  and  terminated  at  both  ends  by  pyramids  of  six  sides  ; 
we  are  indebted  for  specimens  to  Professor  Fisher. 

Fetid  Primitive  Limestone  ^  ^c. — From  the  vicinity  of  Wil- 
liamstown  College,  through  the  kindness  of  Professor  Dewey,  we 
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have  receiyed  specimens  illustrative  of  the  geology  of  that  re^ 
gion/  AmoDg  them  is  limestonefrom Stockbridge, crystallized 
in  large  plates  and  rhomboids,  almost  white,  and  still  fetid  on 
being  rubbed,  which  is  very  different  from  roost  fetid  lime- 
stones, which  are  dark  coloured,  and  even  black,  and  do  not 
belong  to  primitive  formation. 

Mdybdena.^-^ln  Pettipaug,  Saybrook,  Connecticut,  molyb- 
dena  occurs.  It  is  mentioned  in  the  Review  of  Cleaveland's 
Mineralogy,  and  is  here  cited  again  for  the  purpose  of  point- 
ing out  its  locality  more  exactly.  It  is  found  about  half  a  mile 
to  the  £.  of  the  Turnpike  leading  from  Saybrook  to  Middle- 
town,  on  the  first  road  on  the  right  hand  above  the  turnpike 
gate,  near  the  house  of  the  widow  Pratt.  It  is  not  far  from 
Pettipaug  meeting-house,  in  a  northern  direction. 

Beryl. — In  Haddam,  Connecticut,  are  found  many  beryls, 
and  some  of  uncommon  size  ;  an  account  of  one  of  the  most 
remarkable  localities  is  contained  in  the  following  memoran- 
dum from  the  Rev.  Mr.  Mather,  to  whom  we  are  indebted  for 
specimens. 

"  The  place  in  which  the  beryls  are  found  is  in  the  town  of 
Chatham,  about  one  mile  and  a  half  north  from  Middle-Haddam 
landing ;  about  half  of  a  mile  S.  W.  of  a  large  hill,  on  which 
is  the  cobalt  mine.  The  rock  in  >vhich  the  beryls  are  con- 
tained is  granite  ;  the  parts  of  which  are  very  large,  espe- 
cially the  felspar  and  the  mica.  Large  masses  of  shorl  are 
also  found  in  these  rocks.  Beryls  have  also  been  found  in 
other  parts  of  Middle-Haddam,  amongst  rocks  of  the  same  de- 
ecription.  The  greatest  diameter  of  the  largest  beryl  is  four 
inches  ;  the  least  three  inches.  The  beryls  are  numerous, 
and  of  different  sizes  ;  though  few  are  less  than  an  inch,  or 
two  inches  in  diameter.  The  length  of  the  longest  beryl  is 
five  inches. '* 

Clay, — Near  Delhi,  New- York,  a  few  rods  from  the  Dela- 
ware river,  are  found  beds  of  clay»  of  which  specimens  have 
been  transmitted  by  Mr.  John  P.  Foote,  of  New- York.  We 
•re  of  opinion  that  they  are  not  porcelain  clay. 
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C^nim-^Cayuga  Lake.  We  are  iDformed  by  Dr.  L.  Foot» 
that  the  workmen  who  have  ezcayated  about  20  feet  on  the 
border  of  the  lake,  in  gypsam,  which  is  generally  of  a  dark 
brown,  or  black  coloar,  when  they  come  to  a  transparent  cryi- 
talli:^ed  piece,  call  it  isinglass,  and  reject  it  as  worthless :  the 
hint  should  be  remembered  by  mineralogists,  that  the  f  peci- 
mens  may  be  saved  for  their  cabinets. 


ASBESTOS    Iir   ANTHRACITE. 

Extract  of  a  letter  from  Dr.H  W.  Webster,   J 

Boston,  27th  Nov.  181S. 

Dear  Sir, 

In  examining  some  masses  of  the  anthracite  from 
Rhode  Island,  one  piece  attracted  my  attention,  from  the 
waved  structure  of  the  lamellae  into  which  it  separated.  The 
fragments  of  this  were  wedge-shaped,  and  I  found  the  space  be- 
tween some  of  the  laminas  filled  up  by  a  fibrous,  silky  sub- 
stance, which  induced  me  to  break  up  other  masses,  in  one  of. 
which  I  discovered  an  abundance  of  amianthus  ;  the  filaments 
are  of  a  light-green  colour  in  some  parts  of  the  mass — in 
others  presenting  difierent  shades  of  brown.  With  a  micro- 
scope, I  found  the  fibres  intermixed  with  the  anthracite ;  or 
forming  thin  layers,  and  these  sometimes  parallel  to,  at  others 
crossing,  in  difierent  directions,  the  course  of  the  laminae. 
How  far  the  presence  of  this  mineral  may  influence  the  igni- 
tion or  combustion  of  the  coal,  is  a  question,  perhaps,  worth  de- 
termining. Should  my  engagements  permit,  I  shall  make  fur- 
ther examination,  and  inform  you.  In  the  mean  t^me,  the  no- 
tice of  this  fact  may  call  the  attention  of  some  of  your  readers 
to  the  subject.  At  any  rate,  this  substance  has,  I  believe, 
never  before  been  noticed  in  connexion  with  anthracite,  and 
is  highly  interesting  in  a  geological  point  of  view. 
20  * 
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REMARKS. 

We  have  lieen  faauliar  with  the  Rhode  Islaxid  anth^acite^ 
and  with  the  formatioD  of  rocks  in  which  it  is  fonnd ;  and,  lon£ 
sudce,  observed  the  fact  mentioned  by  Dr.  Webster.  The  as- 
bestos often  is  in  the  form  of  the  mort  delicate  amianthus, 
frequently  blended  also  with  the  slate  rocks,  which  form  the 
roof  and  pavement  of  this  coal.  A  specimen  now  lies  before 
us,  in  which  a  complete  vein  of  this  amianthus,  with  fibres 
nearly  two  inches  in  length,  connects  and  pervades  a  mass  of 
slate,  supposed  to  be  of  the  transition  class. 

Similar  facts  are  mentioned  also  by  Dr.  Meade,  in  his  account 
of  the  Rhode  Island  coal. 


RED   PYROXENE    AUGITE. 

Extract  of  a  letter  to  the  Editor^  from  Dr.  H.  M*  Harden  of 
Baltimore. 

I  have  very  lately  discovered  a  couple  of  small  specimens 
of  the  transparent  red  pyroxene,  resembling  fine  crystals  o£ 
titanium,  which  I,  at  first,  mistook  it  for.  Qne  of  them  is  con- 
tained in  the  middle  of  a  large  crystal,  like  the  rubellite  in  the 
green  tourmalins  of  Massachusetts,  but  it  is  not  the  same  sub- 
stance. The  pyroxene,  which  I  have  reference  to,  is  the 
olive-coloured  epidoteof  some,  pistazite  of  others,  but  resem- 
bles, in  this  instance,  the  sahlite  ;  the  crystals  being  divisible 
longitudinally.  Some  of  them  are  five  inches  long,  and  half 
an  inch  diameter,  hexaedral  and  double  ;  that  is,  two  joineA 
together,  as  described  by  Brochant  in  particular. 

Some  other  localities,  of  which  we  have  received  notices, 
may  be  mentioned  in  a  future  number* 
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BOTANY, 


Art.  VI.  A  List  of  Plants  fofund  in  the  neighbourhood 
of  Connasarga  River,  {Cherokee  Country)  where  Spring- 
place  is  situated^  made  by  Mrs.  Gambold,  at  the  request 
of  the  Rev.  Elias  Cornelius.* 


Acer  rubrattk  and  Saoharium 

Acanitum  uncinatiim 

Actsea  racemosa  ■ 

Adiandiam  Capillus  Veneris 

Aescalus  Pavia 

Agave 

AgrimoDiam  Eapatorium 

Aira  pallens 

Aletris  fiirinofa 

Alisma  Plantago 

Allium,  2  8p. 

Amaflonia  latifolia 

Anchusa 

Andromeda  arborea  and  other  sp. 

Andropogon  alopecuides  and  am* 

biguum 
Anemone  hepatica,  Thalictroides,  vir- 

giniana,  and  Pennsylvania 
Angelica  Incida  and  other  sp. 
Annona 


Antiriiiinam  elatine 

Apocynum  cannabinum 

Aquilegia  canadensis 

Arabis 

Aralia  spinosa 

Arctatis  caroliniana 

Arethuaa  parviflora 

Aristoloichia  serpeptaria,  3  sp. 

Arum  sagittaefolium  and  triphjllum 

Arundo  tecto 

Asarum  rirginicum 

Aselepias  purpurascens,  yariegata,  rer- 

ticillata  and  others,  tnberosa 
Ascyrum 
Asplenium 
Aster  concolor,  linarifolius,  and  many 

others 
Avena  palustrio  and  spicata 
Azalea  viscosa,  and  others. 


Berberis  canadensis 

Betala  alnus 

Bidens  pusilla  N.  S.  Muhlenb. 


Bignonia  crucigera  and  radicans 
Bttcknera  americana. 


Cacalia 

Calycanthus  floridus 
Camponttlapeifoliata  and  divaricata 


Clematis  ochnJeuca  and  virg^niana 
Clitoria  mariana  and  viiginiana 
Collinsonia  virginica 


*  Copied  partly  from  Mana«cri{rts  of  the  late  Br.  Muhlenbeqf,  of  Lancaster,  Peniiflyl- 
viinia. 
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Cardumine  Tirginica 

Cardaiu,  several  sp. 

Caiex,  N.  S. 

Cassia  chamsecruta,  marilandica,  nicti- 

tans,  and  Tora  ' 

Ceanothus  americanus 
Cephalantfaus  occidenUlif 
Cerasttam  arvense 
Cercis  canadensis 
Chelone  glabra  and  Penstemon 
Cbenopodiom  ambrosioides  and  aathel- 

minticom 
Chionanthus  virginicos 
Chironia  campannlata  and  Other  sp. 
Chiysogonum  yirginicum 
Cimicifoga  polmata 
Circea  lutetiana 
Cissampeloe  smilacine 
Claytonia  Tiiginica 


CoRunelina  crecta,  long^olia  viiginica 
Conyatlaria  multiflora  and  racemosa 
Conjza  linifolia 
Coreopsis  aariculata,  bidens,  senifolia. 

tripteris,  altemifolia  and  verticil- 

lata 
Comas  florida 
Corylus  americana 
Craetsegus  apiifolia 
Crotallaria  sagittalii 
Cucubalus  behen 
Cuscttta  americana 
Cynanchum 

Cjnoglossom  officinale  and  virgin>cum 
Cjnosuros  indicus  and  sparsus 

filiformis  (Muhlenb.) 

ypripedium  acaule,  alba  and  calct 

•las. 


D. 


Delphinium  exaltatum 
Dentaria  multifida 
Diodia  N.  S.  and  viiginica 
Dioscorea 


Diospyros  virginiana 
Dodecatheon  media 
DracocephaloQ  yiiginiannm 


E. 


Echiumvulgare 
Elephantopas  caroliniensis 
Eleasine  filiformis 
Epilobium  coloratum 
Erigeron  palchellum,  and  other  sp. 
Eryngiom  aquaticom  ovalifoliom  and 
yuccsefolium 


Erythroniam  dens  cams 
Eupatoriam  coelestinam,  perfoliatum, 

and  urticsefolium 
Eofdiorbia  colorata,  ipecacuanha,  an4 

other  sp. 
Evonymus  virginicif 


F. 


Fagas  castanea  dentata  sylratica  atro-      Fragaria  vesca 
panicea  Famaria  N.  S. 

Festuca  natans,  palustris  and  sylvatica 


G. 


Galactia  mollis 

Galax  aphylla 

Galega  hispidola  and  viiginica 

Galiom,    several  sp. 


Gerardia  asgelia,  hydrophylla,  laQcif«^ , 

lia  and  parpurea 
Geam  livale 
Gleditsia  spinoaa 
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Gaura  tp. 

Cientiana  sapoaaria,  and  othfers 

Geranium,  2  sp. 


Glycine  apios  and  tomentosa  parabo- 

lica    (Muhlenb.) 
Gnaphaliam  germanicum,  and  othen. 


H. 


Hedyotis  sp. 

Hedysaram  prostratum  and  othen 

Helianthos  angustifolius.  sp.  no^a. 

Heuchera 

Hibiscas 

Hoastonia  ccerulea,  purpurea,  and  ra- 


Ilex  aquifolium  sp. 
Impatiens  noli  tangere 
Inula  graminifoUa  and  i 


Hydrangea  glauca 

Hypericum  fasciculatum,  nudiflorum, 

prolificum,  and  others 
Hypnum  sp. 
Hypoxis  erecta.  ^ 


Ipomcea,  sky  blue,  and  other  sp. 
Inis,  low,  sweet-smelling  blosscwns  in 
spring,  and  other  sp. 


J. 


Jutropha  stimulosa 
Juglans  alba  acuminata 
'  — — ovata 


Juglans  nigra 

oblonga  alba 

J  uncus  bicornis  and  tenuis - 


K. 


Kalmia  latifolia 


Kyllingia  triceps 


Laurus  benzoin  and  sassafras 
Lechea  minor 
Lepidium  sp. 


Lonicera  erecta  and  symphoricar- 

pos 
Ludugia  altemifolia  jussiseoides 


Ziiatris  graminifolia,  spicata  and  squar-    Lupinus  sp. 

Lycopodium  apodum  and  rupestre 


Lilium  martagen 
Limodorum  tuberosum 
linum  virginicum 
Liquid  amber  styraciflua 
Liriodendrum  tulipifera 
Lobelia  cardinalis,  inflata,  kalmii,  pu- 
berula  and  siphylitica 


Lycopsis 
Lycopus  virginicns 
Lysimachia  quadrifolia  and  punc- 
tata 


Lythrum  lineare  and  strictuib. 


M. 


Malaxis  unifolia 
Marchantia  polymorpha 


Mimosa  horridula 
Mimulus  ringens 
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Melantbium  latum 

Mitchella  repens 
Momordica  sp. 

Monotropa  MTenl  f p^ 
Monu. 

■■■      "P- 

Melica  speciosa 
Melissa  nepeta 

Mespiliu  several  sp. 

Oenothera  biennis,  lineanis,  and  others     Orchis  ciliaris  nnifolia 


Ophioriza  n)itre(4a 
Ophiys  cemiia 
sp. 


Panal  ginseng 

IVnctratium  carolinianum 

Panciam  nitidum 

Parietaria  pennsjWanica 

Pamassia  caroliniana 

Parthenium  integrifolium 

Passiflora  iacamata  and  lutea 

^aspalium  ciliatifolittm 

Pedicularis  canadensis 

Penstemon  laevis 

Penthorom  sedoides 

Phlox  ovata,  paniculata  and  pilo 

Phryma  liptostachia 

Phjsalis  pubescens,  several  sp. 


C^iercus  alba,  2  sp. 

nigra,  various  sp. 

rubra 


Orobanche  uniflora 
Ozalis,  2  sp. 


P. 


Phjtolacca  decandra 

Pinus,    several  sp. 

Plantagonaajor'and  vixginica 

Poa  nervata 

Podophyllum  peltatum 

Polygala  cruciata,  incamata  and  tute* 

Polygonum  hydropiper,  and  other  sp. 

Potentilla  reptans 

Prenenthes  trifida 

ProneHa  vulgaris 

Prunus  cerasns  virginiana,  and  other* 

Ptoralea  melilotoides 

Pyrola,  2  sp. 

Pjrrtts  malus  coronarius 


Q. 


Quercus  prinus 
-Phel 


lUoa 


^ueria  canadensis 


R. 


Ranunculus  bulbosus,  and  other  sp. 

Rhexia  mariana 

Rhus  toxicodendron,  and  others 

Ribes  sp. 

Rosa,  several  sp. 


Rubus  fruticosus,  hispidus  and  occiden- 

talis 
Rudbcclda  fulgida,  hirta  and  purpurea 
Ruellia 


Sagittaria  sagittifolla 
Salix  tristis  and  others 


Sisyrinchium  Bermudiana 
Sisymbrium  nasturtium 
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&dm  Ijrrate  tud  urtkttfolai 

Sambuctu  nigra 

Sanicula  mariluidica 

Sanguioaria  canadflnsu 

Sannims  cemutts 

Scabiosa  ip. 

Schisandra 

ScfaoenuB  spandfl 

Scirpus  letrofractai 

Sentellaria  h788oppifolia,''pa]!Tiflora,  and 

others 
Sedum,  a  low  plaot,  fl.  white 
Senecio  sp. 

Serratola  prsealta,  scaripsa  and  fpicala 
Sida  rhombifolia  and  spioosa 
Silene  antinfaina,  and  aoothar  tp. 


Siumsp. 

Smilaz  sarsaparilla  and  other  ip. 

Smymium  aureum 

Solaaam  nigra  m 

Sotidago  noTa  borao8Baii»  rigida«  fiiga 

aureaandothen. 
Sonchiu  sp. 
Sophora  fl.  porple 
Spigalia  marilandica 
Spiraea  anincus,  apulilbliai  stipokicai 

tomentosa  and  trifoUata 
Staphylasa  trifoliata 
Stellariasp. 
Stjrraxsp. 
SjlphinmN.  S. 


TabemamoiitBaa  latifoUa 
TeTeriiun  canadense 
Thalictmm,  Tarioussp. 
Thlaspi  burse  pastoris 
Thymus  virginicus 
Tradescantia  yirginica 
Tragapogon  dandelion 


T. 


Trichodiun  laziflommaBd  pcocombeBf 

Trichostema  dichotoma 

TrifoUnm  (Bufhio) 

Trillium  cemuum,  iateum,  aassiloy  and 

another  sp. 
Trioeteum  angustiiblium 


Uhnus,  3sp. 
Vniola  latifolia 


Uvularia  sesaflifi^lia. 


Vacclnium,  seTera!  sp. 
Verbascum  Ijchnitis 
Verbena  officinalis 
Verbesiaa  sp. 
Vcrooipa  Wiginica 


Vibumum,  several  sp. 

Viola,  several  sp.' 

Viscum 

Vitie,  several  sp. 


Xanthiim  stramarium 


Xantoxjlon  tricarpon 
Y. 
Yaccafilamtntoia. 
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Acer  rubrum, — The  inner  bark  boiled  to  a  simp,  made  into 
pills,  and  these  dissolved  in  water,  is  used  in  cases  of  sore  eyes  ; 
the  eyes  washed  therewith. 

Aciact^  racemosa, — The  root  in  spirits,  these  made  use  of  in 
rheumatic  pains. 

AdiarUhum  Capillus  Verenis, — A  decoction  of  the  whole 
plant,  used  as  an  emetic  in  cases  of  ague  and  fever.  A  very 
strong  medicine. 

AesctUus  Pavia. — The  nuts  pounded,  are  used  in  poultices. 

Agave — The  root  is  chewed  in  obstinate  cases  of  diarrhoea 
with  wonderful  success.  It  is,  however,  a  very  strong  medi- 
cine. 

Allium. — The  Indians  are  fond  of,  for  culinary  purposes. 

Angelica. — The  same. 

Annomk. — Of  the  bark  they  make  very  strong  ropes. 

Aralia  spinosa. — A  decoction  of  the  roots  roasted  and  pound- 
ed, (green,  they  are  poisonous)  is  given  as  an  emetic.  A  veiy 
strong  one. 

Asarum  virginicum. — The,  leaves  dried  and  pounded,  are 
used  for  snuff;  fresh,  they  are  applied  to  wounds. 

Bignonia  crucigera, — Tea  made  of  the  leaves  cleanses  the 
blood. 

CalycatUhus  Jloridus, — The  roots  are  used  as  (though  very 
strong)  emetics.     The  seeds  to  poison  wolves. 

Carduus — ^various  species.     The  roots  used  in  poultices. 

Cercis  canadensis, — Children  are  fond  of  eating  the  blossom. 

Coreopsis  aurictdata, — The  whole  plant  is  much  used  in  co- 
louring.    It  affords  a  red  colour. 

Comus  Jlorida. — The  bark  of  the  root  is  used  to  heal 
wounds,  and  in  poultices. 

Ilex. — Of  the  wood,  spoons  are  made.  The  berries  of  ser- 
vice in  colics. 

Juglans  oblonga  alba. — ^A  kind  of  pills  are  prepared  from  the 
inner  bark,  and  used  as  a  cathartic. 

lAquidamber  styraciflua.The  gum  is  used  for  a  drawing  plas- 
ter.    Of  the  inner  bark  a  tea  is  made  for  nervous  patients. 

Liriodendrum  t%tlipifera.*^Of  the  bark  of  the  root  a  tea  is 
made  and  given  in  fevers.     It  is  also  used  in  poultices. 
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Melanihium, — The  root  is  a  crow  poison  ;  and  a  sure,  but 
seyere  cure  for  the  itch. 

Pinus, — ^Boil  the  root,  skim  off  the  turpentine,  spread  it  on 
Deer's  skin  (tanned,)  for  a  drawing  plaster. 

Podophyllum  peltatum, — A  sirup  is  boiled  of  the  root,  and 
given  for  a  purgative,  two  pills  at  a  time.  A  drop  of  the  juice 
of  the  fresh  root  in  the  ear,  is  a  cure  for  deafness,  (So  I 
have  been  told,  I  never  witnessed  it.) 

Potentilla  reptans. — A  tea  of  it  is  given  in  fevers. 

Prunus  cerasus  virginiana. — Of  the  bark  a  tea  is  made,  and 
drunk  in  fevers. 

Quercus  alba. — The  bark  is  used  for  an  emetic. 
•      Quercus  nigra  and  rt^ra. — A  die  for  leather. 

Rosa. — The  roots  boiled,  and  drunk  in  cases  of  dysentery. 

Rubwfruticosus. — The  root  good  to  chew  in  coughs. 

Sanguinaria  canadensis. — The  root  is  used  for  the  red  die 
in  basket  making. 

Saururus  cemuw. — The  roots  roasted  and  mashed,  used  for 
poultices. 

Solanum  ntgrum.— When  young,  made  use  of  as  the  best  re- 
lished potherb. 

Solidaga  virga  aurea. — ^Atea  much  made  use  of  in  fevers. 

Sophora. — A  blue  die. 

Spigelia  marilandica. — In  cases  of  worms. 

Spircsa  stipulaica  and  trifoliata, — ^The  whole  plant  a  very 
good  emetic.  Of  a  strong  tea  or  decoction  thereof,  a  pint  is 
drunk  at  a  time. 

Tradescantia  virginica. — The  leaves  much  relished  greens 
for  the  table. 

Yucca  JUamentosa. — The  roots  pounded  and  boiled,  are  used 
instead  of  soap  to  wash  blankets  ;  likewise  to  intoxicate  fishes, 
by  strewing  them  pounded  on  the  water  The  same  is  done 
with  ^sculusm 
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Art.  VII.  Description  of  a  new  species  of  Asdepias.  By 
Dr.  Eli  Ives,  Professor^  4fc«  in  the  Medical  Institution 
of  Yale  College.     (  With  a  Plate.) 

X  HE  plant,  which  is  the  subject  of  the  following  observa* 
tions,  is  found  growing  abundantly  on  the  sandj  plains  east  of 
Cedar  Hill,  in  New-Haven.  H  is  locally  associated  with  the 
asclepias  viridiflora  and  verticillata.  When  this  species  of 
asclepias  was  first  noticed  by  me,  it  was  supposed  to  be  a 
variety  of  viridiflora  of  Rafinesque  and  Pursh  ;  but  afler  ex- 
amining a  great  number  of  specimens,  it  was  found  that  the 
varieties  did  not  blend  themselves.  The  leaves  of  the  viridi- 
flora being  uniformly  oblong  and .  obtuse,  the  leaves  of  the 
other  uniformly  lanceolate  and  acute.  To  this  new  species  I 
purpose  to  give  the  name  Lanceolata. 

Specific  character  of  the  asclepias  lanceolata : — Stem  de- 
cumbent, hirsute  ;  leaves  opposite,  lanceolate,  acute,  sub  ses- 
sile, hirsuit  umbels  lateral,  solitary,  sessile,  nodding,  subglo- 
bose,  dense-flowered ;  appendage  none.     See  the  plate. 

The  asclepias  lanceolata  is  allied  to  the  asclepias  longifolia 
and  viridiflora  by  the  absence  of  appendage  or  horn  of  the 
nectary.  It  is  distinguished  from  the  longifolia,  which  is 
characterized  by  alternate  linear  leaves,  and  umbels  erect. 

The  asclepias  lanceolata  and  asclepias  viridiflora  belong 
to  Mr.  EUiott's  genus  acerates.  In  both,  the  nectary  or 
stamineous  crown  is  short  concave,  and  oppressed  to  the 
angles  of  the  filaments. 


Art.  VIII.     Description  of  a  New   Genus  of  American 
Grass.  Diplocea  B areata,  by  C.  S.  Rafinesque,  Esq. 

X^IPLOCEA.  Generic  definition.  Flowers  paniculated  mo- 
coical  or  polygamous.  Exterior  glumes  membranaceous  bi- 
valve one  to  three  flowered,  valves  subequal  emarginated 
mutic.    Anterior  glumes  bivalve  unequal,  the  largest  notched. 
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netcb  aiwtated,  ^  smallest  mitic  entire  beared.  Additumai 
characters.  Flowers  wiken  single  sepile  wi^  a  lateral  jutting 
peditnele,  wKen  double,  oae  sepile  and  one  pedunculated, 
when  three  two  are  pedunculated  and  alternate.  The  her- 
maphrodite and  male  flowers  are  similar :  the  female  are 
nearly  clandestine,  inferior.  Stamens  5,  styles  S.  Seeds 
oyate  oblong. 

Observations.  This  gemts  is  intermediate  between  amphi- 
carpon,  Raf.  (MtUum  amphicarponj  Pursh)  and  mra,  L.  It 
diiers  from  thi»  last  by  its  polygamy,  variable  mumber  of 
flowers,  notched  yalves,  &c.  The  generie  name  means  doMe 
notch.  Its  type  is  the  following  species,  which  had  heem 
ranged  with  the  aira,  by  Waker,  and  considered  doobtful  by 
Pursh. 

Diplocea  Barbata. 

Specific  definition.  Stems  cespitose,  articulations  bearded  ; 
leaves  rou^  glaucous^  neck  ciliated  ;  panicles,  few  flowered, 
female  axillary  ;  largest  valvet  rinervate,  and  ciliated  as  well 
as  the  awl. 

Latin  definition.  Caulibus  cespetosis,  geniculis  barbatis, 
collo  ciliato,  foliis  scabris  glaucis,  paniculis  paucifloris,  femi- 
neis  axillaribus  ;  valva  majove  trinerva^  aristaque  ciiiata. 

Description.  Roots^  mmaaH  fibtpoos  :  stems  many,  unequal, 
rather  procumbent  at  the  base,  next  assurgent,  riang  one  foot 
at'  utmost;  they  are:  geniculated,  slender,  britUe,  weak,  and 
smooth.  The  knees  or  jointa^  ace  bearded,  the  sheaths  are 
split,  the  neck  ciliated,  the  leaves  short,  stifl*,  rough  glaucous, 
linear  acute,  obscurely  striated.  The  panicles  have  few 
flowers,  particularly  the  female  ones,  which  are  axillary 
coarctated  almost  hidden,  while  the  male  are  terminal  and 
divaricate :  some  hermaphrodite  flowers  are  occasionally,  but 
seldom  found  among  both  panicles  ;  they  are  all  similar,  difler- 
ing  only  in  the  want  of  stamina  or  pistils.  The  valves  of  the 
exterior  glumes  are  nearly  equal  oblong  notched  obtuse,  mutic 
and  oneneroed.  The  valvules  or  valves  of  the  glumule 
(corolla  or  interior  glume)  are  unequal,  the  largest  is  ciliated 
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trinerve  bifid,  with  a  soft  ciliated  awl  in  the  notch,  as  long  at 
the  iralye :  the  small  ralye  is  ovate  acate  concave,  very  hairy 
on  the  back.  The  colour  of  the  flower  is  reddish  or  pale 
red ;  bat  variable. 

ObMervatiom*  This  plant  is  fHrobably  the  aira  purpurea  of 
Walter,  Pursh,  Elliott,  &c.  but  does  not  belong  to  that  g^nus. 
It  was  found  in  Carolina,  but  Ihave  found  it  on  Long-Island, 
near  Gravesend,  Bath,  Oyster-Bay,  &c.  on  the  sandy  and 
gravelly  sea-shore :  it  grows  probably  in  the  intermediate 
states.  It  blossoms  in  August  and  September,  has  no  particu- 
lar beauty,  but  a  very  singular  appearance.  The  specific 
name  of  purpurea  was  improper,  since  the  colour  of  the 
flowers  is  variable  from  whitish  to  red. 


Art.  IX.    Floral  Calendar,  ^c» 

To  the  Editor  of  the  American  Journal  of  Science^  ^c. 

Plaikfield,  October  17,  1818. 
Sir, 

Should  the  following  calendar  be  thought  worthy  o£  a 
place  in  your  Journal,  you  will  please  to  insert  it.  Though 
very  brief,  it  will  show  that  vegetation  is  considerably  later  on 
the  range  of  mountains,  on  which  this  place  is  situated,  than 
in  the  level  parts  of  our  country. 

Yours  truly, 

J.  PORTER. 


Floral  Calendar  for  Plain/ieldfMassachusettSy  1818.   By  Jacob 
Porter. 

March  13.     Robins  and  bluebirds  appear. 

April  25.  Claytonia  in  flower.  A  considerable  part  of  the 
ground  is  covered  with  snow,  which,  in  many  places,  is  2  or  d 
feet  deep. 
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ChrysospIeDium,  or  goMen  saxifrage,  in  flower. 
The  large  trillium,   or  purple  wakerobin,  in 

Uvularia,    or  cellwort,    and    white  violet,    in 


April  27.  Observed  the  claytonia,  blue  violet,  strawberry, 
and  a  species  of  sedge,  in  blossom,  at  Worthington. 

May  1.  Hepatica,  roundleaved  violet,  and  erythroniom  in 
flower. 

May  10. 

May  15. 
flower. 

May  is. 
flower. 

May  19.  A  fall  of  snow,  so  that  the  ground  at  night  was 
almost  covered  with  it. 

May  22.     The  beautiful  coptls,  or  goldthread,  in  flower. 

May  25.     Ash  and  beech  in  flower. 

Ma/y  26.  Sugar-maj^e,  viburnum,  threeleaved  arum,  blue 
violet,  small  panax,  prostrate  mitella,  fly  honeysuckle,  white 
berried  gaultheria,  and  umbelled  Solomon's  seal,  in  flower. 

June  17.  Absent,  since  my  last  date,  on  a  tour  to  New* 
York.  Four  other  specimens  of  Solomon's  seal,  trientalis, 
azalea,  2  species  of  crowfoot,  blue-eyed  grass,  medeola,  moose- 
bush,  and  several  species  of  vaccinium,  in  flower.  The  small 
trillium,  or  smiling  wakerobin,  sarsaparilla,  and  dentaria,  blos- 
somed during  my  absence. 

June  22.  Small  enotbera,  2  species  of  veronica,  and  the 
golden  senecio,  in  flower. 

June  23.  Mountain  ash,  Norway  pot entilla,  sanicle,  and  the 
lovely  linnea  in  flower. 

JuM  28.     Prunella,  and  red  and  white  clover,  in  flower. 
Mitchella,  in  flower. 
Yellow  diervilla,  in  flower. 
Climbing  corydalis,  in  flower. 
The  fimbriate  archis,  and  roundleaved  pyrola,  in 


June  29. 

June  30. 

July  1. 

July  4. 
flower. 

July  5. 
flower. 

July  6. 

July  7.. 

July  8. 

August 


Spiked  epilobium,  and  roundleaved  mallows,  in 

Mullen,  in  flower. 

Small  geranium  in  flower. 

Another  species  of  epilobium,  in  flower. 
18.    Frost  this  morning. 
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Art.  X.    Jf0iH  on  Herpetologjf,   by   Thomas   Sat,    of 
Philadelphia. 

(C^mamnkmM  by  ^  Antlioir.) 

Although  I  have  not  deroted  a  particular  study  to  this 
departmeBt  of  the  science  of  nature,  yet  I  have  been  amused 
and  instructed  by  casually  observing  many  of  the  subjects  of 
it,  when  I  have  been  rambling  in  their  native  haunts,  pursuing 
objects  more  particularly  interesting  to  me. 

But  when  perusing,  the  other  day,  the  account  of  the  cop- 
per-head of  our  country,  by  Mr.  Rafinesque,  I  was  impelled 
to  ask  for  information  on  the  subject,  throu^  your  useful 
publication,  in  which  that  account  appeared,  and  to  make,  at 
the  same  time,  a  few  miscellaneous  remarks  or  notes.  These 
are  in  part  included  in  the  present  essa^^,  and  if  they  should 
have  a  tendency  to  incite  attention  to  the  reptilia  of  the 
United  States,  at  present  in  a  state  of  confusion  and  incerti- 
tude, some  portion  of  benefit  will  be  rendered  to  the  great 
cause  of  science. 

I  think  that  a  moderate  degree  of  Idbour  and  observation 
bestowed  upon  the  investigation  of  the  species  already  de- 
scribed, would  prove  the  unity  in  nature  of  some  species 
which  have  been  considered  as  distinct  by  sdl  the  authors, 
would  detect  many  errors  in  observation,  expose  some  decep- 
tions practised  on  credulity  by  the  designii^,  and  would  en- 
able us  to  fix,  with  some  <kgree  of  accuracy,  our  knowledge 
of  truth  and  of  the  species. 

A  work  devoted  particularly  to  this  class,  by  some  one 
adequate  to  the  task,  who  could  have  in  his  view  sM  the 
known  species,  is  indeed  a  desideratum. 

Scytale  cupreus^  Copper-head,  kc.  of  Mr.  Rafinesque.  I 
have  always  considered  the  Copper-head  to  be  no  other  than 
the  Cenchris  mockeson  of  authors,  and  Boa  contortnx  of  Linn* 
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Y.  Latr.  Lacep.  Shaw,  Daadin,  &c.  ^kistrodon  mokasen  of 
Beauyois ;  which  opinioti  is  not  a  little  corroborated  by  an 
actual  comparison  of  one  of  these  animals  in  Peale'sMusemiiy 
with  the  descriptions  of  the  authors  above  mentioned.  It 
may  be  objected  to  me,  that  the  mocknan  of  those  naturalists 
is  a  Cenchrisj  and  not  a  ScytaUy  therefore  generically  distin- 
guished from  the  Copper-head ;  but  on  the  other  hand,  we 
know  that  the  genus  Cenchris  does  not  exist  in  nature,  that  the 
individual  up/cm  which  it  was  founded,  was  either  a  fortuitous 
variety,  or  that  the  illustrious  naturalist  was  deceived  by  the 
desiccation  of  his  specimen,  giving  to  the  basal  caudal  plates  a 
bi£d  aspect.  That  the  former  was  the  case  I  analogically 
infer,  from  having  seen,  in  the  collection  of  the  Academy  of 
Natural  Sciences,  a  Coluber  heterodon^  of  which  the  fifth  and 
sixth  pairs  of  caudal  scales  were  entire,  and  not  as  usual  bifid. 
An  additional  corroboration  of  the  truth  of  this  inference  is 
derived  from  the  circumstance  of  the  Scytale  of  Peale's  Mu- 
seum, having  the  ten  or  eleven  apicial  caudal  plates  bifid, 
precisely  as  in  the  genus  AcarUhophisj  to  which  it  seems 
closely  affianced,  and  to  which  it  would  be  referred  if  this 
character  was  a  permanent  one.  In  every  other  character 
this  specimen  coincides  with  the  S,  mockeson  of  authors,  and 
in  every  necessar;^  respect  with  the  S.  cupreus  of  Mr.  R.  with 
the  sole  exception  of  the  calcarate  termination  of  the  tail. 
This  caudal  horn  seems  to  approximate  Mr.  R's.  animal  to  the 
S.  pisdvorus  or  true  horn-snake,  about  which  the  credulous 
have  so  absurdly  alarmed  themselves,  and  which  was  arranged 
with  the  Qroiali  by  Lacepede,  in  consequence  of  having  a  horn 
on  the  tail  an  inch  long.  We  find  sometimes  a  small  indurated 
tip  to  the  tail  of  Coluber  melanoleucuSf*  at  least  upon  some  full 
grown  specimens,  formed  by  the  elongation  and  appression  of 
the  terminal  scales ;  a  liairger  one  on  that  of  the  European 
viper,  and  of  the  Acanthopki9  cerastes,  and  Browmi.  Mr. 
Peale's  specimen  certainly  has  not  the  horn,  but  it  has  at  the 


*  This  large  spcciei  I  understand  has  been  mistaken  by  a  writer  on  Natoi^l 
Histoiy  for  Boa  eonstrietor :  this  is  mentioned  to  shoir  how  ranotel y  it  is  possible 
to  diverge  from  accuracy  in  this  science. 

Vol.  I....N0.  3.  21 
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tenHiDation  df  tke  tail  a  scade  somewhat  loAger  a&d  mora  in* 
derated  tha&  the  othe^,  the  indiYidQal  had  not  attaaned  bk 
fall  growth.  If  then  this  species  (and  some  others)  is  suhject 
to  yaiy  in  the  fbrm  of  its  caudal  plates,  from  which  the  generie 
characters  are  in  part  estimated,  may  it  not  sdiso  yarj  in  the 
armature  of  the  tail,  which  at  most  can  only  be  considered  as 
specific.  The  Copper^belly  is  a  yery  distinct  species.  If  the 
5.  cupreus  is,  notwithstsmding  the  above  obseryations,  consider- 
ed a  distinct  species,  it  woold  gratify  those  who  cultivate  nat^* 
nd  history,  to  have  some  good  discriminative  characters  of  k. 

Much  has  been  said  and  written  about  antidotes  to  the 
venomous  bites  of  snakes,  and  Mr.  Rafinesque  enumerates  ovet 
again  several  plants  which  have  been  said  to  be,  and  which  he 
appears  to  believe  to  be  specifics.  If  the  case  was  my  own,  I 
would  be  very  unwilling  to  rely  upon  either  of  the  20  or  30  me<* 
dicinal  plants,  dubiously  mentioned  by  the  late  Professor  Barton, 
as  reputed  antidotes  £>r  this  poison.  It  wOuld  be  more  prudent 
to  resort  unhesitatingly  to  a  more  certain  temedy,  in  the  liga- 
ture, and  immediate  excision  of  the  part,  where  such  an  ope- 
ration was  practicable,  or  to  cauterization,  if  the  part  could  not 
be  removed  by  the  knife. 

In  conversation  with  Professor  Cooper  upon  this  subjecti 
he  in&frmed  me  that  in  his  domestic  medical  practice  he  ap- 
|4ied  common  chalk  to  the  wounds  occasioned  by  the  stingi 
ef  hymenopterous  insects.  That  in  consequence  of  this  mode 
of  treatment,  the  pain  was  immediately  allayed,  and  Uie  con- 
sequent inflammation  and  intumescence  were  prevented* 
The  experiment  which  led  to  this  result  was  induced  by  the 
Supposition  that  the  venomous  liquid  might  be  an  acid,  which 
o^ion  was,  in  some  degree,  justified  by  the  event.*  Upon  tlie 
same  neutralizing  principle  it  must  be  supposed  tiiat  any  alkali 
would  be  beneficial.  The  learned  Professor  supposed,  that 
the  venom  of  the  poisonous  reptilia  may,  in  like  manner,  be 
an  acid  secretion,  and  recommends  this  to  be  ascertained  by 
experiments  upon  the  liquid  itself. 

If  this  inference  proves  correct,  the  same  alkaline  remedy 
may  be  employed'  to  neutralize,  or  so  modified  as  to  stimulate, 

*  I  have  been  since  infoniied  by  Mr.  Lenieur,  that  to  hit  taste  the  poifoo  was 
bitter. 
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in  case,  an  is  supposed  by  some,  the  poison  prodaoes  upon  the 
system  a  typhoid  action. 

An  instance  however  is  related  in  the  Trans.  Royal  Soc.  of 
Lond.  of  the  unsuceessfal  administration  of  the  vol.  alkali  in  case 
of  the  bite  of  a  Rattle-snake  ;  and  an  intelligent  physician  of 
Georgia  informed  me,  that  he  had  applied  the  same  stimulant 
in  vain  for  the  cure  of  the  bites  of  poisonous  snakes,  but  that 
being  once  stung  by  a  Scorpion,  he  was  instantaneously  relieved 
by  the  topical  use  of  this  liquid.  He  further  related  to  me  a 
cure  performed  under  his  observation,  by  means  of  the  singu« 
lar  antidote,  which  has  often  been  reported  to  in  case  of  snake 
bites,  that  of  the  application  of  a  living  domestic  fowl  or  other 
bird  directly  to  the  wound  ;  three  fowls  were  applied  in  this 
instance,  of  which  two  died  in  a  few  minutes,  it  was  supposed, 
by  the  poison  extracted  from  the  wound.  This  account,  from 
an  observant  medical  professor,  (who  may  nevertheless  have 
been  deceived)  acquires  some  additional  title  to  consideration 
by  a  similar  event  which  lately  occurred  at  Schooley's  Moun* 
tain,  New- Jersey.  We  are  informed  from  a  respectaMe  source, 
ttiat  a  boy  was  there  bitten  by  a  Copper-head,  (Scytale  mocke- 
Son.)*  The  part  was  immediately  painful,  became  swollen 
and  inflamed,  and  the  sufferer  had  every  appearance  of  having 
received  a  dangerous  wound.  A  portion  of  the  breast  of  a 
fowl  was  denudated  of  feathers,  and  applied  to  the  wound  ;  in  a 
few  minutes  the  fowl  died,  without  hanng  experienced  any 
apparent  violence  or  injXirious  pressure,  from  the  hand  of  the 
applicant,  the  breast  exhibiting  a  Hvid  appearance.  Another 
living  fowl  was  then  laid  open  by  the  knife,  and  the  interior  of 
the  body  placed  upon  the  wound.  The  wound  was  subse* 
quently  scarified,  and  variously  administered  to.  The  boy  how- 
ever recovered,  and  bis  cure  was  generally  attributed,  at  least 
in  part,  to  the  application  of  the  birds.  I  am  as  ^str  as  any  one 
from  relying  implicitly  upon  this  mode  of  treatment,  and  would 
only  resort  to  it  when  the  part  bitten  could  not  be  extirpated, 
and  when  a  cautery  was  not  at  hand.   Yet  it  must  be  confessed, 

*  The  termioal  caudal  plates  of  this  individual  ware  bifid,  as  in  the  oaa  of 
Pea)e*8  Museum. 
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dmt  frooi  the  nuinerous  attestations  to  its  efficacy  we  should 
be  ahnost  led  to  suppose  a  very  strong  affinity  to  exist  between 
the  yenom  and  the  animal  thus  applied. 

That  so  numerons  a  catalogue  of  plants  have  gained  credit 
with  the  uninformed  as  specifics,  will  not  be  surprising,  when 
we  know  that  the  reservoir  of  the  Tenom  is  very  readily  ex* 
hausted  and  slowly  replenished.  When  this  resenroir  is  vacated, 
the  reptile  is  of  course  innoxious,  and  the  most  inert  plant 
would  then  stand  a  good  chance  of  gaining  reputation  with  the 
credulous  as  a  specific. 

For  a  similar  reason  we  have  so  many  cures  for  the  bite  of 
a  rabid  animal ;  and  it  may  be  for  a  similar  reason  that  the 
body  of  an  animal  has  acquired  repute  as  an  antidote,  against 
the  venom  of  a  serpents 

Cottiber  triviUcUa  of  Mr.  R.  p.  80,  of  this  work.  Judging 
from  the  descriptive  name  and  the  locality,  is  the  C.  nrUdis  of 
authors,  or  possibly  the  C.  saurita  or  C.  ordintUus,  These 
serpents  have  each  the  three  vittae,  though  in  the  two  former 
this  trait  is  much  more  striking.  I  know  of  no  other  serpent 
in  our  vicinity  to  which  the  name  can  be  characteristicaUy 
applied.  The  ordituUus  has  been  called  bipunetahu  and  ibibe 
by  the  French  school.  What  is  the  difference  between  nrtal%$ 
and  saurita?  they  must  be  very  closely  allied,  if  not  synony- 
mous. 

Coluber  geiulw^  Lb.  This  spedes  attuns  to  a  more  con- 
siderable magnitude  than  authors  have  stated.  I  saw  a  speci- 
men on  Cumberland  Island,  Georgia,  at  least  five  feet  long. 
The  ground  colour,  by  the  direction  of  light  in  which  I  viewed 
him,  was  deep  glaucous  or  livid,  he  was  much  more  robust 
than  C  Cofutrictor.*  He  permitted  my  near  approach,  with- 
out agitating  his  tail  in  the  menacing  manner  of  the  serpent 
just  mentioned,  and  of  the  crotali,  or  manifesting  any  signs  of 


*  This  last  is  the  animal,  bejood  a  doabt,  jvdgbg  from  die  detailed  description 
«nd  plate,  which  has  lately  been  erected  into  a  new  genus,  under  the  name  of 

Scoliophas ;...the  identity  is  immediately  obvious,  to  any 

one  acquainted  with  the  specific  characters  of  the  above-mentioned  coluber.  And 
I  presume  it  can  be  made  apparent,  to  any  one  tolerably  versed  in  the  science, 
iboold  proof  be  flMNight  necesaaiy. 
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&ai\  In  my  anxiety  to  secure  him,  he  elnded  my  grasp,  and 
by  a  sadden  and  rapid  exertion,  disappeared,  with  all  the  rapi- 
dity of  movement  so  remarkable  in  the  constrictor.  This  last, 
from  his  celerity,  is  known  in  many  districts  by  the  name  of 
Racer. 

Coluber  heterodon.  This  viperine  species,  of  which  Latreille 
has  formed  a  genus  under  the  name  of  Heterodon^  varies  con- 
siderably in  its  markings,  and  like  most  of  our  serpents,  is  not 
constant  in  the  number  of  its  plates  and  scales,  (126,  48 — 
138,  42 — 141,  42,  fee.)  perhaps  too  much  reliance  has  been 
placed  upon  colour,  and  upon  the  number  of  the  plates  and 
scales  beneath  the  body,  of  the  Ophidioe  generally.  In  the 
form  of  the  anterior  termination  of  the  head,  the  heterodon  is 
remarkable,  and  a  good  specific  character  may  be  obtained 
from  the  orbital  scales,  which  are  eleven  or  twelve  in  number ; 
the  parabolic  curve  which  passes  through  the  eyes,  and  ter- 
minates at  the  maxillary  angles,  is  also  generally  present.  This 
same  serpent  was  figured  in  Deterville^s  ed.  of  Buffon,  under 
the  name  of  Colewvre  cannelea  The  heterodon  abounds  in 
many  sandy  situations,  and  near  the  sea-shore.  Several  per- 
sons pursuing  a  pathway,  passed  within  a  few  inches  of  one  of 
them  without  his  betraying  any  emotion,  but  the  moment  he 
perceived  me  advancing  with  my  eye  fixed  upon  him,  he  with 
«  sudden  exertion  assumed  a  defensive  attitude,  by  elevating 
ihe  anterior  portion  of  his  body,  flattening  his  head,  and  3  or 
4  inches  length  of  his  neck ;  these  he  waved  with  a  steady  and 
oblique  motion  from  side  to  side,  uttering  at  the  same  time  an 
audible  sibilation,  he  made  no  attempt  to  escape,  and  seemed 
absolutely  fearless  until  taken.  They  have  the  habit  of  the 
vipera,  but  not  the  fangs.  It  seems  to  be  synonymous  with 
ColtAer  simus.  This  species  is  often  called  mockeson.  Dr. 
Shaw's  description  of  Boa  contortrtx  seems  to  indicate  this 
species.  Was  he  deceived  by  an  erroneous  reference  to 
Catesby's  figure  of  this  Hog-nose  ?  or  by  Forster's  catalogue  ? 

Coluber  punctatus.  A  good  diagnostic  character  of  this  species, 
in  addition  to  the  cervical  cestus,  rests  in  the  tripple  series  of 
abdominal  dots ;  but  these  are  often  wanting  or  obsolete  in  the 
young  specimen,  in  which  state  it  is  probably  the  terquatus  of 
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Shaw.  SomeCimefl  the  dots  are  wantiog  on  the  neck  and  near 
the  cloaca ;  and  in  one  f^d  individaal,  the  intermediate  line 
occurred  double,  and  confluent  on  the  throat 

Colfdftr  fvlviuBj  this  species  is  said  by  Daudin  to  be  doselj 
allied  to  his  C.  coccineus^  notwithstanding  the  difference  in 
plates  and  scales.  But  it  is  certainly  very  distinct  by  other 
characters,  and  strikin^y  so  in  its  perfectly  annular  black  and 
red  bands ;  the  latter  are  margined  with  yellowish  and  spotted 
with  black.  A  specimen  has  224  plates  and  32  scales,  total 
length  21  inches,  length  of  the  tail  1  ^  inch.  The  coccineus 
has  the  under  part  of  the  body  whitish,  immaculate.  The 
fidviw  seems  to  belong  to  the  genus  vipera ;  it  has  the  fangi, 
bat  not  the  orifice  behind  the  nostril,  which  communicates 
with  the  reservoir  of  yenom,  so  conspicuous  in  the  croto/i,  &c. 

Ophi$a%ru$  venind%$*  The  tail  of  this  snake  not  only 
breaks  in  pieces  when  struck  with  a  weapon,  but  portions  oi^ 
it  are  thrown  off  at  the  will  of  the  serpent  This  singular^ 
fact  I  witnessed  in  Geoigia.  This  is  one  of  the  many  which 
are  called  horn-snakes.  A  tip  of  the  taU  of  one  of  them  was 
once  brought  to  me  as  baring  been  taken  from  a  recently 
withered  tree,  which  the  bearer  assured  me  was  destroyed 
by  the  insertion  of  this  fermidaUe  instrument,  and  it  was  not 
without  considerable  difficulty  he  was  convinced  of  the  inoo* 
cence  of  the  tail,  and  of  having  been  the  dupe  of  a  knave. 
There  seems  to  be  a  peculiar  character  in  the  mode  of  imbri- 
cation of  the  scales  of  this  species,  each  one  of  these  at  the 
lateral  edges,  passes  beneath  Uie  lateral  scale  on  one  side,  and 
over  the  edge  of  the  opposite  one.  It  has  been  described 
under  five  different  generic  names,  and  four  different  specific 
ones. 

The  Crotali  do  not  gain  a  single  joint  only  to  the  rattle  an* 
nually,  as  is  generally  supposed.  They  gain  more  than  one 
each  year,  the  exact  number  being  probably  regulated  in  a 
great  measure  by  the  quuitity  of  nourishment  the  animal  has 
received.  Rattle-snakes  in  Peale's  Museum  have  been  ob^ 
served  to  produce  3  or  4  in  a  year,  and  to  lose  as  many  from 
the  extremity  during  the  same  time.  Hence  it  is  obvious,  that 
the  growth  of  these  curious  appendages  is  irregular,  and  that 
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4be  sf^  <^  4R  individaal  canaot  be  determioed  from  Ifaeir 
number.  Mr.  Rubens  Peale  informed  me,  that  a  female  of 
Crotalva  herridutt  Beaav.  duriBtut^  Daud.  which  lived  in  hia 
Museum  more  than  fourteen  years,  had  eleven  joints  to  her 
rattle  when  first  in  his  possession ;  that  several  joints  were 
acquired  ftad  lost  aonuallj,  and  that  at  her  death,  which  oc- 
curred laat  year,  she  had  the  same  numiber  as  when  brought 
to  the  Museum ;  she  had,  however,  daring  that  tim^  received 
aa  accession  of  four  inches  to  her  length.  Her  death  was  occa- 
iuoned  by  m  abortion* 

The  C  adamantew^  Beauvois.  Rhombifer^  Daud.  is  by 
much  the  largest  of  our  North  American  seqpents,  and  doubt- 
less is  ihe  species  wbich  Catesby  saw  a  specimen  of,  ei^t 
ieet  l^og. 

Cr0icklM$  firiiiarim  varies  in  some  characters  from  those  laid 
^  •down  by  authors.  A  specimen  within  my  view  has  five  dorsal 
series,  of  alternate,  irregularly  orbicular  black  spots,  those  of 
the  intermediate  series  are  obsolete,  and  slightly  connected 
across  the  back,  those  of  the  vertebral  series  have  not  red 
eentres,  «ad  are  edged  with  a  white  line ;  the  ventral  spots 
fl^e  disposed  adventitiously,  so  as  not  to  be  traced  into  longi- 
tudinal aeiies;  they  are  large,  black,  irregularly  orbicular, 
and  occupy  about  one  heif  of  the  siprface,  which  is  white. 
Veatral  pli^es  140 ;  sid>caudal,  33,  of  which  the  six  terminal 
enes  are  bifid.  Joints  of  the  rattle  with  but  one  transverse  con- 
traction on  the  middle  of  each,  besides  the  terminal  contraction. 
Total  length  1  foot  4}  inches,  tail  two  inches.  It  appears  to  be 
tBore  vindictive  than  the  two  species  befi>re  mentioned.  The 
faidividoid  here  noticed  we  e^^ounter^d  in  £ast  Florida ;  ha 
atruck  at  Mr.  W.  Maclure  and  myself  successively  as  we  passed 
by  him,  without  any  previous  intimation  of  his  presence,  owing 
to  the  inaddible  smallness  of  his  rattle,  and  its  having  but  three 
joints;  he  was  killed  by  Mr.  T.  Peale,  (whom  we  preceded) 
while  preparing  for  another  assault.  Thk  incident  is  noted  a^ 
a  contrast  to  the  anecdote  of  the  Coluber  heterodon. 

Scdamandra  aUeganiensisy  Daud.  appears  to  be  synonymous 
with  S.  giganteu  of  Dr.  Barton.  It  was  first  described  by  Mr. 
Latreille  iti  Deterv,  Ed.  of  Buffon,  torn.  11.   The  name  allegdr 
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menitfy  although  defective,  as  it  indicates  no  character,  haf 
however  the  unalienahle  right  of  priority. 

Sataimandra  subvioUtcea^  Barton.  This  name  has  heen  re^ 
jected  hy  Mr.  Daadin,  and  suhstitated  hy  that  of  venenosa,  I  do 
not  know  for  what  reason,  as  none  is  assigned. 

SakunandrapunetcUa^  Gmel.  This  appellation  was  originally 
given  and  restricted  to  the  stelio  of  Catesby.  tab.  10.  (repre^ 
tented  in  the  bill  of  Ardea  Herodias)  and  was  adopted  by 
many  subsequent  authors,  but  was  finally  rejected  by  Daudin, 
who  considered  the  species  the  same  as  Barton's  subviolacea. 
He  concurred  with  Mr.  Latreille  in  appropriating  the  name 
thus  rejected  to  var.  fi  ofLacertay  aquoHca  of  Gmel.  Notwith- 
standing this  high  authority  I  cannot  but  coincide  with  Pro- 
fessor Barton  in  this  instance,  in  believing  it  altogether  distinct. 
The  single  character  of  the  subocellate  spots,  though  not  re- 
marked by  this  author,  is  a  sufficiently  discriminative  one ; 
these  ocellae  are  always  present,  and  in  no  one  of  the  varieties 
I  have  seen  has  the  approximation  to  the  subviolacea  been  so 
considerable  as  to  render  a  specific  discrepance  equivocal. 
Catesby 's  variety  with  the  ocellae  on  the  tail  seems  to  be  the 
least  common ;  in  general  these  spots,  or  epupillate  ocellae,  are 
exclusively  confined  to  a  line  on  each  side  of  the  back,  about 
six  in  each,  extending  from  the  base  of  the  head  to  the  origin 
of  the  tail,  though  there  are  sometimes  scattered  smaller  ones 
on  each  side  of  the  body,  and  upon  the  vertex  of  the  head, 
they  are  of  a  beautiful  reddish  colour,  enclosed  by  a  definite 
black  areola ;  the  upper  part  of  the  body  is  brownish,  with 
numerous,  distant  black  points,  and  a  slight  vertebral,  obtuse 
carina,  the  inferior  surface  of  the  body  of  a  fine  yellow  <Mr 
orange,  with  distant  black  points,  the  tail*  is  compressed,  anci- 
pital,  attenuated  to  an  obtuse  tip,  longer  than  the  body,  and 
punctured  with  black  in  like  manner.  The  younger  speci- 
mens vary  considerably,  in  being,  on  many  parts  of  the  body, 
destitute  of  black  punctures,  and  in  having  the  dorsal  and 


*  Dr.  Barton  remarked  that  thif  part  ia  rounded,  (cauda  teres,)  thiaobeecratiott 
was  not  autoptical*  but  dictated  most  probably  by  the  appearance  of  Catesby'e 
tgmt.    In  the  yonng  animal  the  tail  is  less  compressed  than  in  the  old  one. 
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yentral  colour,  of  the  same  pale  orange.  It  is  decidedly  aquatic. 
Several  specimens  are  preserved  in  the  collection  of  the 
Academy  of  Natural  Sciences,  and  from  these  it  is  evident  that 
the  reddish  colour  of  the  suhocellate  spots  is  destroyed  by  the 
action  of  the  antiseptic  liquid ;  to  this  circumstance  it  is  pro- 
bably owing  that  these  spots  have  been  hi^erto  described  as 
white. 

After  stating  these  differential  traits,  it  may  be  proper  to ' 
observe,  that  the  S.  maculata  of  Shaw  is  synonymous  with  the 
Above.  But  I  think  it  most  proper  to  restore  Gmelin's  name 
punctata,  which  will  afford  an  opportunity  to  do  justice  to  the 
memory  of  Laurenti,  by  reviving  the  original  name  by  which 
he  distinguished  the  Far.  fi,  of  Lacertay  aquaHcUy  Gmel.,that 
o£  parisinus, 

Bufo  comuta.  This  animal,  which  has  been  stigmatized  as 
the  most  prodigiously  deformed  creature  known  to  exist ! !  is 
generally  supposed  to  inhabit  North  America  as  well  as  Suri- 
nam. I  do  not  think  it  has  ever  been  found  in  North  America. 
Shaw,  in  Nodder*s  Nat.  Misc.  says  it  is  principally  found  in 
Virginia,  but  in  his  General  Zoology,  I  think  he  says  that  Seba 
was  in  error  when  he  represented  its  native  country  to  be 
North  America.  Two  other  species  of  Bufo  have  been  cor- 
rectly stated  to  inhabit  this  country,  viz.  B,  musicus,  and 
Crapaud  rouge&tre,  Daud.  (B.  rubidus)  first  noticed  as  distinct 
by  Mr.  William  Bartram.  I  discovered  a  third  species  on  the 
banks  of  St.  John's  river.  East  Florida,  which,  as  I  am  not  at 
present  prepared  to  describe,  I  shall  not  surreptitiously  name. 

It  is,  I  conceive,  an  incumbent  duty  on  the  describer  of  a  | 
natural  object,  to  deposit  his  specimen,  or  a  duplicate,  when 
practicable,  in  some  cabinet  or  museum,  to  which  he  should 
refer,  in  order  that  subsequent  writers  may  be  satisfied  with 
the  accuracy  of  his  observations,  by  examining  for  themselves. 
By  such  reference,  and  by  the  re-examination  of  the  same 
objects  by  others,  the  plethoric  redundance  of  synonyma,  that 
prolific  .source  of  accumulating  error,  will  be  banished  or  elu- 
cidated, and  naturalists  will  most  readily  arrive  at  the  know- 
ledge of  truth,  which  is,  or  ought  to  be,  the  grand  leading  object  j 
of  their  labours. 
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Art.  XI.    Outline  of  a  Theory  tf  Meteors* 
By  Wm.  G.  Reynolds^  M.D.  Middletown  Pointy  New-Jeney. 

i^HOULD  the  progress  of  science,  for  a  century  to  comei 
keep  pace  with  its  rajHd  adTanceoient  for  the  last  fifty  years* 
many  a^)earances  in  the  physical  worlds  now  enyeioped  in  ob* 
scnrity,  will  then  admit  of  as  easy  solution  as  the  combastioii 
of  inflammable  substances,  or  any  familiar  process  in  chemis- 
try does  at  this  day.  Among  the  many  subjects  from  whidi 
the  yeil  of  mystery  would  thus  be  raised,  we  may  include 
those  luminous  appearances,  in  the  aerial  regions,  called  me- 
teors,  which  1  am  about  to  consider  in  the  following  essay  ; 
and  which  seem  to  constitute  a  distinct  class  of  bodies  of  con- 
siderable Tariety. 

Meteors  were  regarded  by  the  ancients  as  the  sure  prognos- 
tics of  great  and  awful  events  in  the  moral  and  physical  world ; 
and  were  divided  by  them  into  several  species,  receiving 
names  characteristic  of  the  various  forms  and  appearances 
they  assumed  ;  but  of  their  opinions,  as  to  the  physical  cause 
<rf*diese  phenomena,  the  ancients  have  left  us  nothing  solid  or 
instructive.  The  modems,  more  enlightened,  have  ceased  to 
iiegard  these  bodies  with  the  superstitions  awe  of  former  ages  ; 
but  in  respect  to  the  cause  thereof,  are  perh8q[>s  but  little  in  ad- 
vance of  their  predecessors,  having,  I  believe,  produced 
nothing  yet  that  will  bear  the  test  of  philosophical  investiga- 
tion. 

Doctor  Blagden  (Philoso{^cal  Transactions,  1764,)  considers 
dectricity  as  the  general  cause  of  these  phenomena  ;  Doctor 
Gregory,  and  others,  think  they  depend  upon  collections  of 
highly  inflammable  matter,  as  phosphorus,  phosphorated  hy« 
dr^gen,  &c«  being  volatilized  and  congregated  in  the  upper  re- 
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gtODS  of  the  air.  Doctor  Halley  ascribes  them  to  a  fertrntoas 
concourse  of  atoms,  which  the  earth  meets  ia  her  annaal  track 
through  the  ecliptic  ;  and  Sir  John  Pringle  seems  to  regard 
them  ds  bodies  of  a  celestial  character,  reFolving  round  cen- 
tres, and  intended  by  the  Creator  for  wise  and  beneficent  pur- 
poses, perhaps  to  our  atmosphere,  to  free  it  of  noxious  quali* 
ties,  or  supply  such  as  are  salutary.  Many  other  theories,  as 
ingenious  as  fanciful,  might  be  enumerated ;  but  without  com- 
menting on  their  comparative  merit,  1  must  acknowledge  that 
none  of  them  have  yet  ioipressed  my  mind  with  a  conviction  of 
their  truth.  A  series  of  observations,  however,  have  enabled 
the  modems  to  ascertain,  with  apparent  accuracy,  several  par- 
ticulars relative  to  these  stupendous  bodies,  which  add  much 
to  our  knowledge  of  their  general  character  : — their  velocity, 
equal  to  30,  and  even  40  miles  in  a  second  of  time ;  their  alti* 
tude,  from  20  to  100  miles ;  and  their  diameter,  in  some  instan- 
ces, more  than  a  mile,  are  facts  we  derive  from  respectable 
authority,  and  may  aid  u&,  essentially,  in  forming  just  concep- 
tions of  their  nature  and  properties. 

I  believe  meteoric  stones  to  result  from  all  meteoric  exploi- 
sions ;  limiting,  however,  the  term  meteor  to  those  pheno- 
mena, in  the  hi^er  regions  of  the  air,  denominated  fire-balls, 
shooting-stars,  &c.  That  these  bodies  move  in  a  resisting 
medium,  must  be  evidept  to  every  attentive  observer;  and^ 
tiiat  this  medium  is  our  atmosphere,  is  pretty  certain,  1st.  Be- 
cause we  know  of  no  other  resisting  medium  round  the  earth  ; 
tdlj.  Because  the  same  kind  of  resistance  is  apparent  at  every 
intermediate  altitude,  from  their  greatest  to  their  least,  which 
last  we  know  to  be  far  mthin  our  atmospheric  bounds  ;  and, 
3dly.  Calculation  has,  in  no  instance,  assigned  them  an  eleva- 
tion beyond  the  probable  height  of  the  atmosphere. 

That  meteors  proceed  from  the  earth,  that  they  arise  from 
certain  combinations  of  its  elements  with  heat,  and  that  me- 
teoric stones  are  the  necessary  result  of  the  decompositions  of 
these  combinations,  are  opinions  I  will  endeavour  to  support, 
by  the  following  considerations. 

1st.  The  properties  and  habitudes  of  matter,  uftder  certain 
conditions  and  combination^. 
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2dlj.  The  situation  of  the  earth's  surface  in  respect  tb  the 
sun,  die  influence  of  his  rays  thereon,  and  the  nature  of  the 
elements  or  compounds  on  which  these  rajs  act : 

And  Sdly.  The  identity  that  exists  between  the  component 
parts  of  meteoric  stones,  and  the  elements  that  enter  abundantly 
into  the  composition  of  our  globe ;  and,  by  several  other  facts 
and  arguments. 

Under  my  first  general  specification,  1  will  select  such  prin- 
ciples from  the  established  doctrines  of  philosophy,  as  hare  an 
immediate  bearing  on  the  subject ;  without  engaging  in  any  of 
those  subtle  speculations  pn  which  certain  recondite  properties 
of  matter,  or  the  identities  of  quality  and  body  are  affirmed  or 
denied. 

Thus,  Ist.  Heat  is  the  universal  cause  of  fluidity  and  volati- 
lity in  bodies  ;  hence  no  solid  can  assume  the  state  of  gas,  until 
it  absorbs,  or  unites  with,  a  certain  portion  of  caloric  ;  and  the 
subtilty  and  volatiUty  of  compounds  thus  formed,  will  be  in  a 
due  ratio  to  the  quantity  of  caloric  they  employ. 

Sdly.  The  heat  employed  to  maintain  a  body  in  the  gaseous 
state,  is  said  to  be  latent  or  fixed,  and  may  be  regarded  as  an 
ocean  or  atmosphere  of  fire,  holding  the  ultimate  particles  of 
the  body  in  a  state  of  extreme  division,  and  wide  separation, 
from  which  they  can  be  driven  only  by  some  change  in  the  af^ 
finities  or  condition  of  the  compound. 

3dly.  If  the  latent  heat  in  a  gaseous  compound  be  suddenly 
abstracted,  as  in  explosion,  its  escape  is  attended  with  the 
emission  of  light  and  sensible  heat,  when  the  volatilized  parti- 
cles held  in  solution  being  no  longer  able  to  maintain  the  state 
of  gas,  suffer  approximation  in  a  due  proportion  to  the  quan- 
tity  of  caloric  they  have  lost. 

4thly.  Caloric,  in  reducing  solids  to  the  state  of  gas,  lessens, 
but  cannot  in  any  case,  as  fiur  as  we  know,  totally  destroy  their 
gravitating  force ;  the  diminution  of  this  force,  however,  being 
in  a  direct  proportion  to  the  quantity  of  heat  employed. — 
Hence  the  following  inferences  may  be  fairly  drawn,  as  they 
seem  to  be  in  unison  with  the  relative  dependence  and  har- 
mony existing  between  the  material  elements  of  this  globed  and, 
I  believe,  are  contradicted  by  no  direct  experiments ;  viz.  that 
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tiie  expansion  of  Yolame,  specific  leTity,  and  snbtilty  of  artifi- 
cial gases,  are  in  a  direct  proportion  to  the  absolute  quantity 
of  caloric  they  employ ;  and  the  caloric  is  in  the  same  pro<» 
portion  to  the  insolubility  of  the  substance  with  which  it 
unites. 

5thly.  Whan  the  specific  gravity  of  bodies  on  the  surface 
of  the  earth,  is  reduced  below  that  of  the  superincumbent  at- 
mosphere, they  ascend  to  media  of  their  own  density,  in  obedi- 
ence to  the  laws  of  Aerostatics ;  thus  we  raise  balloons  by 
filling  them  with  light  air,  and  the  carbon  of  pit  coal  and  ccmd- 
mon  wood  exposed  to  combustion,  and  water  to  the  sun's  rays» 
will  rise  until  they  reach  a  medium  of  like  specific  gravity  with 
themselves. 

6thly.  Mechanical  agitation  and  division  assist  the  solution 
of  solids,  by  bringing  firesh  portions  of  the  menstruum  into  suc- 
cessive contact  with  their  fragments,  and  thus  exposing  a  lar- 
ger surface. 

Under  the  second  head  I  proceed  to  notice  the  situation  of 
of  the  earth's  surface  in  respect  to  the  sun,  &c.  The  atmos- 
phere is  a  thin,  elastic,  gravitating  fluid,  that  completely  en- 
velopes the  earth,  to  which  it  may  be  considered  a  kind  of 
appendage  or  external  covering ;  its  base  resting  on  the  earth's 
surface,  is  of  an  uniform  density,  growing  rare  as  it  recedes 
Ukerefirom»  in  a  due  ratio  to  the  diminution  of  its  gravitating 
force,  until  it  is  lost  in  empty  space.  The  atmosphere  is  esti- 
mated on  certain  data  to  be  about  44  or  45  miles  high,  but 
we  have  good  reasons  to  believe  it  fills  a  much  wider  circle, 
though  too  thin  to  reflect  the  rays  of  light  above  its  reputed 
height  ^ 

The  earth  presents  one  whole  hemisphere  to  the  sun  in  un- 
erring daily  succession ;  and  those  parts  of  it  which  have  the 
least  protection  against  his  rays,  will,  ceteris  paribus,  sufier 
the  greatest  intensity  of  their  action.  Within  the  tropics,  the 
atmosphere  opposes  less  resistance  to  the  sun's  rays  than  in 
the  temperate  zones ;  and  in  both  large  tracts  of  cultivated 
land,  the  summits  and  sides  of  great  ranges  of  mountains,  mar- 
gin of  oceans,  rivers,  k^.  present  an  abnost  naked  surface  to 
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their  influence.*  The  exterior  strata  of  the  earth,  and  ape- 
daily  the  more  exposed  parts  thereof,  envelope  in  their  com- 
pounds, elements  of  an  identity  of  character  with  those  com- 
posing meteoric  stones. 

The  atmosphere  is  the  great  recipient  of  all  volatilized  bo- 
dies ;  it  possesses  hot  feebly  the  powers  of  a  solvent,  unaided 
by  heat  or  motstare,  but  when  these  are  adfuvaots,  no  body  m 
nature  can  totally  resist  their  action  for  a  long  time. 

Now  if  the  above  principles  are  admitted,  we  have  in  their 
applicatioR  a  reasonable  solution  of  most  meteoric  phenomena* 
Thus,  the  rays  of  the  sun  darting  through  the  atmosphere 
reach  the  surface  of  the  earth,  where,  by  accumulation,  they 
produce  sensible  heat,  which  though  not  intense,  is  steady  and 
uniform,  for  many  hours  every  day  ;  minute  portions  of  the 
earthy  and  metallic  compounds  exposed  to  the  sun's  influence^ 
win  be  volatilized  by  the  absorption  of  heat,  and  thereby  assum* 
ing  the  state  of  elastic  fluids,  will  ascend  until  they  arrive  at 
nedia  of  their  own  density.  The  atmosphere  in  contact,  will 
have  some  of  its  particles  blended  in  these  co&^unds,  witt 
ascend  with  them,  and  to  supply  the  vacumn,  new  portions  of 
air  will  rush  in  and  ascend,  and  the  process  will  continue  until 
the  sun's  rays  are  withdrawn,  or  inteiTopted  by  some  of  tibe 
common  occurrences  of  nature.  ^ 

The  utmost  height  to  which  these  elastic  fluids  ascend,  may 
be  estimated  at  something  more  than  one  hundred  miles ;  and  * 
they  float  at  every  intermediate  distance  between  their  great- 
est elevation  and  the  clouds,  but  rarely  below  the  latter,  ex* 
cept  their  course  is  directed  towards  the  earth  in  their  explo- 
sions. They  pnobably  ascend  at  first  in  small  daily  detached 
portions  of  gaseous  clouds,  and  are  diffiised  over  wide  regions ; 
but  having  no  sensible  resistance  opposed  to  their  mutual  at- 
traction, they  will  by  the  laws  of  tiieir  affinities  congregate  into 
immense  volumes  of  highly  concentrated  elastic  fluids,  which 
on  exploding  will  exhibit  all  the  phenomena  of  bursting  mete- 

«  Here  we  might  properly  eiKNigh  notice  the  higfa-wmjrt,  ttra^ts,  ind  paTemeBls 
«f  cities,  &c.  on  which  the  materials  being  minutely  divided  by  attrition,  are  in  a 
hetter  state  for  the  sun  to  act  freely  on,  and  will  consequently  yield  greater  pro> 
ducts  than  equal  areas  of  ondistarbed  surface,  «ndar  like  circumstanees'ef  beat 
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ors^iB  the  following  oiaDner,  viz.  the  latent  hetit  Ott  eicat>iD^ 
will  manifest  itself  in  the  form  of  fife  afid  light,  the  force  with 
Which  it  strikes  the  atmosphere,  or  the  rehound  of  the  latter  td 
fin  the  vacuum,  or  hoth,  will  occasion  sound  more  or  less  de- 
tonating or  hissing,  as  the  escape  is  more  sudden,  or  the  at- 
mosphere more  dense ;  the  earthy  and  metallic  particles  on  the 
escape  of  caloric,  will  obey  the  laws  of  cohesire  attraction, 
clash  together,  recover  their  gravity,  and  descend  to  the  earth 
in  masses,  or  shattered  fragments. 

Meteoric  stones  frequently  bear  the  marks  of  violence,  which 
is  doubtless  owing  to  the  conflict  sustained  at  the  moment  of 
explosion ;  their  difierence  in  size  depends  on  ihe  difference 
of  magnitude  in  the  disploding  volumes ;  something  like  regu- 
lar arrangement  is  frequently  perceived  in  the  structure  of 
these  stones,  because  in  all  productions  of  solid  from  fluid 
matter,  the  consolidating  particles  possess  a  tendency  to  arrange 
themselves  in  the  order  of  their  affinities.  It  is  thus  the  va- 
rious arrangements  in  saline  crystallization,  the  freezing  of 
water,  and  cooling  of  melted  metals,  may  be  accounted  for. 
There  is  a  real,  as  well  as  an  apparent  difference  in  the  velo- 
city of  meteoric  bodies  ;  the  first  arising  from  their  difference 
of  magnitude  and  the  violence  of  the  explosion,  as  well  as  from 
the  resistance  they  meet ;  the  latter,  from  the  different  distan- 
ces at  which  they  are  seen.  The  gradation  of  colour,  from  a 
bright  silvery  hue  to  a  dusky  red,  is  owing,  in  a  certain  degree, 
to  the  state  of  the  atmosphere  refracting  different  coloured 
rays,  and  also  to  the  materials  in  the  compound,  similar  to  the  . 
different  hues  in  artificial  fireworks.  Reddish  and  white  nebi- 
cula  are  sometimes  left  in  the  tracks  of  meteors,  which  are 
nothing  but  ignited  vapours,  or  the  particles  brushed  off  the 
burning  body  by  the  resisting  atmosphere.  The  velocity  or 
motion  and  direction  of  meteors,  depend  upon  principles  well 
known  and  daily  practised  by  engineers,  and  the  constructors 
of  fireworks. 

The  immedislte  cause  of  these  explosions  is  a  little  obscure^ 
and  merits  a  fuller  detail  than  is  compatible  with  my  present 
limits  ;  their  analogy  to  the  electric  phenomena  in  the  clouds, 
leaves  room  to  suppose  they  are  effected  by  certain  modifica- 
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tioDfl  of  electricity.  Clouds  of  opposite  electricities  will  sqp* 
proacb  each  other  and  explode,  by  the  positiye  imparting  as 
much  electrical  fire  to  the  negative  dond  as  will  make  them 
eqnal,  when  just  as  much  water  as  the  imparted  fire  held  in, 
solution,  will  be  set  at  liberty  and  descend  to  the  earth.  If, 
however,  this  solution  be  deemed  inapplicable,  perhaps  the 
following  may  be  admitted.  Thus,  when  heat  is  urged  upon 
incombustible*  bodies  with  a  force  that  overcomes  the  cohe- 
sive property  by  which  their  particles  are  tied  together,  it 
unites  with  Uiem  in  large  quantities,  and  becomes  latent,  by 
which  union  they  are  reduced  to  the  state  of  elastic  flui^ ; 
and  as  it  is  a  universal  property  of  heat  to  counteract  the  gra- 
vitatii^  force  of  bodies,  these  compounds  must  necessarily  be- 
come volant,  and  ascend  as  above  stated.  It  is  only  thermo- 
metrical  or  sensible  heat,  that  destroys  the  attraction  of  coher 
sion  existing  between  the  particles  of  bodies,  the  repulsive 
power  of  latent  heat  being  barely  able  to  counteract  this  pro- 
perty, when  the  elements  under  its  dominion  are  removed  be- 
yond a  certain  distance  from  each  other ;  now  the  very  redu- 
ced temperature  in  the  high  regions  to  which  these  gaseous 
clouds  will  ascend,  may  admit  their  earthy  and  metallic  parti- 
cles within  the  sphere  of  cohesive  or  aggregative  attraction, 
when  the  caloric  will  be  expelled  hke  water  from  a  sponge, 
accompanied  by  all  the  phenomena  above  stated. 

The  third  general  head  of  my  subject  leads  me  to  inquire 
into  the  constituent  principles  of  meteoric  stones :  sundry  pa- 
pers on  the  analysis  of  these  productions,  have  been  fiimished 
us  by  chemists  of  acknowledged  reputation  and  ability,  and  in 
none  of  these  that  I  have  seen,  was  there  any  element  de- 
scribed that  had  not  been  previously  known.  But  should  it 
hereafter  be  found  that  air  stones  contain  matters  not  found  on 
our  globe,  the  fact  will  afford  no  absolute  proof  of  the  foreign 
origin  of  these  stones,  as  we  are  successively  discovering 
earthy  and  metallic  principles  of  distinct  characters  from  those 
already  known. 


*  Perfaapfl  there  ii  no  bodj  in  natiin  Abiolnteljr  iacomtraitible,  but  I  use  dw 
term  hen  in  comnon  acceptadoo. 
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A  portion  of  one  of  these  stones  that  fell  in  tiie  town  of  Wes- 
ton, (Connecticut)  examined  by  the  late  Dr.-Woodhouse,  gave 
the  following  results  in  a  hundred  parts,  viz. 


Silex  .  . 

.  .  60 

Iron    .  . 

.  .  27 

Sulphur    . 
Magnesia 
Nickel  . 

.  -     7 
.  .  -  10 
.  .  .     1  inferred  from  chemical  tests 

Loss    .  « 

.  .  .     6 

100 

"  The  sulphur  was  seen  by  the  naked  eye  distributed  through 
the  silex  in  round  globules  the  size  of  a  pin's  head,  after  dis- 
solving the  powdered  stone  in  diluted  nitric  acid." 

All  specimens  of  these  stones  do  not  afford  precisely  similar 
results,  but  differ  in  their  constituent  elements  and  relative 
proportions  ;  their  component  parts,  however,  are  to  be  found 
abundantly  in  schist,  schorl,  pyrites,  pebble,  granite,  &c.  on 
which  the  sun  must  dai}y  act. 

The  following  facts  go  to  strengthen  the  above  theory,  viz. 
Meteors  are  most  frequent  and  stupendous  in  tropical  coun- 
tries, where  the  heat  of  the  sun  is  most  intense  ;  and  less  fre- 
quent in  our  climate  in  the  winter  and  spring,  while,  and  after 
the  earth  has  been  covered  with  snow  for  many  weeks  in  suc- 
cession ;  and  they  are  most  frequent  in  the  higher  latitudes 
towards  autumn,  after  a  continuation  6f  hot  dry  weather  :  out 
of  the  whole  number  (179)  of  shooting  stars  I  have  noted  du- 
ring the  last  twelve  years,  149  appeared  between  June  and 
December,  inclusive. 

If  it  be  said  that  the  specific  gravity  of  meteoric  stones  being 
several  times  that  of  water,  it  is  absurd  to  suppose  they  can 
rise,  (if  even  reduced  to  the  state  of  gas)  to  the  elevated  sta. 
tions  here  assigned  them,  seeing  the  vapours  of  water  can  as- 
cend only  one  or  two  miles  above  the  earth.  To  this  I  reply, 
that  the  doctrine  of  heat  is  not  yet  so  thoroughly  understood, 
as  to  acquaint  us  with  all  its  habitudes  with  natural  bodies,  but 
we  infer  from  analogy,  that  the  more  refractory  a  body  is  in 

Vol.  I....N0.  3,  n 
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the  fir^,  the  greater  in  a  due  ratio  is  the  absolute  qnantitj  of 
heat  required  to  reduce  it  to,  and  ret^nit  in,  the  state  of  gas, 
^nd  the  greater,  in  a  corresponding  degree,  will  be  the  dilatation 
of  its  particles  and  decrease  of  its  specific  gravity.  Hence,  if 
water  reduced  to  vapour  by  heat,  be  capable  of  assuming  an 
altitude  of  two  miles^  it  follows  that  more  refractory  substances 
redqced  to  a  similar  state,  will  suffer  expansion  and  fugacity  in 
a  due  proportion  to  the  quantity  of  caloric  they  employ,  and 
will  assume  a  corresponding  elevation,  as  already  inferred  un- 
der my  first  head. 

Another  objection  may  be,  that  though  high  degrees  of  heat 
affect  certain  solids  as  above  stated,  yet  these  cannot  be  sensi- 
bly acted  on  by  such  feeble  agents  as  atmospheric  air  and  the 
rays  of  the  sun.  I  answer,  if  it  be  admitted  that  sensible  heat 
acts  on  solids  in  an  increasing  ratio  to  its  intensity,  it  follows 
that  lo^er  degrees,  though  acting  in  an  inverse  ratio  to  higher, 
must  affect  the  same  bodies  in  a  conceivable  degree  at  any  tem- 
perature above  their  natural  zero  :*  and  though  the  heat  of 
the  sun  beating  on  a  plane  surface  for  several  hours  is  feeble, 
compared  with  that  produced  by  a  burning  lens,  or  air  furnace, 
yet  if  it  be  sufficient  to  detach  from  one  square  foot  of  the 
earth's  surface  the  104023  part  of  a  grain  in  twenty-four  hours, 
the  quantity  taken  from  100  square  miles,  in  the  same  time 
and  proportion,  would  amount  to  ten  pounds,  which  is  abund- 
antly sufficient  for  all  meteoric  phenomena ;  and  the  loss  to 
each  square  foot,  supposing  the  process  to  be  uninterrupted, 
would  be  no  more  than  one  grain  in  284  years.  When  we  ad- 
vert to  the  intense  heat  produced  by  concentrating  a  few  of 
the  sun's  rays  in  a  burning  lens,  the  whole  quantity  daily  sent 
to  the  earth  must  strike  us  forcibly.     If  collected  in  a  lens  of 

*  It  may  be  easily  proved  that  water  evaporates  (though  slowly)  at  a  tempera- 
ture many  degrees  below  its  freezing  pdnt ;  and  these  vapours  are  more  subtly 
i^jid  elastic  than  those  formed  at  the  boiling  point  of  that  fluid 


It  is  indeed  proved  that  vapour  is  formed  from  water  at  the  lowest  temperatures, 
hut  is  less  eUuHe,  the  lower  the  temperature,  as  appears  from  its  sustaining  a  con- 
tinually decreasing  column  of  mercury,  the  bwer  the  temperatoie  at  which  the 
vapoqr  is  formed.    Vide  Daltpn's  and  Gay  Louac's  experiments.    Editor. 
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sufficient  magnitude,  they  might  volatilize  a  space  equal  to  the 
state  of  New- York  in  a  moment  of  time !  As  all  bodies  pos- 
sess a  limited  capacity  for  heat,  does  it  not  follow  that  there 
must  be  some  outlet  to  its  perpetual  accession  to  out  globe,  or 
the  earth  would  soon  become  so  highly  ignited  as  to  glow  with 
the  fulgour  of  a  meteor  ?  And  may  not  this  outlet  be  found  in 
the  above  described  compounds  ?  which  serve  as  conductors 
of  the  surplus  of  heat  from  the  earth  to  the  higher  regions  of 
the  air,  where  on  being  freed  by  displosion,  from  the  grosser 
matters  incumbering  it,  it  £in<ii  a  rapid  passage  to  its  great 
archetype  and  parent,  the  sun.  Thus  his  daily  waste  may  be 
restored,  and  an  equilibrium,  by  the  return  of  his  own  emana- 
ted particles,  preserved,  between  the  sun  and  the  earth,  and 
probably  all  the  planets  of  our  system. 

The  last  consideration  I  shall  offer  in  favour  of  the  domes- 
tic or  earthly  origin  of  meteoric  phenomena,  is  the  difficulties 
that  present  to  our  granting  them  a  foreign  one.  Though  1  am 
w^l  aware  of  the  respectability  of  the  names  which  the  theory 
of  moonstones  can  summon  to  its  support,  yet  I  have  always 
regarded  it  as  unfounded  and  unphilosophical  for  the  following 
reasons,  viz.  1st.  Whether  the  moon  has  an  atmosphere  or  not, 
we  will  all  admit  that  she  has  attraction,  which  must  extend  to 
many  thousands  of  miles  from  her  surface.  No  projectile  force 
that  we  are  acquainted  with  can  throw  a  heavy  body  100  miles, 
even  though  no  atmospheric,  or  other  resistance  than  its  own 
gravity,  were  present ;  hence  the  idea  of  that  force  extending 
to  thousands  of  miles  from  the  moon's  surface,  is  gratuitous 
and  nugatory.  2dly.  The  products  of  volcanoes  bear  no  si- 
milarity of  origin,  or  kindred  resemblance  to  meteoric  stones  ; 
those  are  lavas  of  different  kinds,  pumicest(me,  scoria,  ashes, 
^.  these  solid  masses  of  matter,  with  some  degree  of  regula- 
rity in  the  arrangement  of  their  constituent  particles.  3d]y. 
The  descent  of  these  stones  has  no  coincidence  in  point  of 
time  with  the  position  of  the  moon.  She  is  as  oflen  in  their 
nadir  as  their  zenith.  We  also  witness  in  all  cases,  explosion 
and  light  in  our  own  atmosphere,  at  the  time  of  the  descent  of 
these  stones.  This  could  not  be  the  case  if  they  proceeded 
from  the  moon,  for  obvious  reasons.    4thly.  The  heat  ade- 
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quate  to  such  projectile  force  as  would  carry  a  body  from  the 
moon's  surface  beyond  the  sphere  of  her  attraction,  would  yo* 
latilize  the  matter  of  meteoric  stones  m  a  moment ;  hence  they 
would  not  be  projected  from  the  Lunarian  crater  in  solid  mas* 
ses,  but  in  elastic  vapour. 

In  conclusion,  although  the  theory  which  I  have  endea* 
▼oured  to  elucidate  and  establish,  be  subject  to  some  difficul- 
ties and  objections  which  science  may  hereafter  remove,  it  ap^ 
pears  to  me  perfectly  consonant  with  the  relative  dependence 
and  harmony  of  our  system,  and  by  no  means  at  variance  with 
the  ipfinite  wisdom  and  power  by  which  it  was  originated. 


Art.  XIL  Ohstrvations  tipon  the  prevailing  Curremis  of 
Air  m  the  State  of  Ohio  and  the  Regions  of  the  West,  by 
Caleb  Atwater,  Esq.  af  CirclevilUj  Ohio;  in  Letters 
addressed  to  His  Excellency  De  Witt  Clinton,  LL.  D, 
Governor  of  the  State  of  Kew-York,  and  President  of  ike 
Literary  and  Philosophical  Society. 

(Conunuiiicatftd  for  the  American  Joomal  of  Science,  &c.) 

CirclevilUy  Ohio,  July  23,  1818. 
Dear  Sir, 

W ITH  pleasure,  I  acknowledge  the  receipt  of  the  circular 
letter  bearing  date  the  5th  instant,  which  you  addressed  to  me, 
for  which  you  will  be  pleased  to  accept  my  warmest  acknow- 
ledgments for  yourself  personally,  and  the  Philosophical  Soci- 
ety of  which  you  are  the  president.  To  answer  idl  the  ques- 
tions which  are  put  to  me  in  that  letter,  is  not  at  present  within 
my  limited  means,  either  as  it  respects  the  leisure  or  the 
ability.  I  shall  therefore,  at  this  time,  confine  myself  to  "  ob- 
servations upon  the  prevailing  currents  of  air  in  the  state  of 
Ohio."*  These  observations  will  be  wholly  founded  on  per- 
sonal experience,  during  the  four  years  in  which  I  have  tra- 
versed this  state,  from  Lake  Erie  to  the  Ohio  river,  whilst  at- 

*  We  have  taken  the  liberty  to  give  Mr.  Atwater*8  Meinoir  a  more  eiitensiTe 
Tide,  for  reasoQ^fl  that  will  be  obvious  on  a  perusal  of  the  piece. 
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tending  on  the  several  courts  ^  in  all  seasons  and  in  att  (he 
changes  of  weather. 

The  prevailing  currents  of  air,  one  of  which  generally  ob- 
tains in  Ohio,  are  three. 

The  first  comes  from  the  Mexican  Gulf,  ascending  the 
Mississippi  and  its  larger  tributary  branches  quite  to  their 
very  sources* 

The  second  proceeds  from  the  back  of  moutitains  to  thd 
west,  descendi^  the  Missouri  to  its  mouthy  and  then*  spreads 
over  a  vast  extent  of  country. 

The  third  comes  down  the  great  northeiti  acid  horth-^ 
western  lakes  to  the  south  end  of  Lake  Michigan  and  the! 
southern  shore  of  Lake  Erie^  where  it  spreads  over  the  region* 
of  country  lying  to  the  south  of  them. 

That  current  of  air  which  comes  (torn  the  Mexican  Gulf, 
is  warmer,  and  perhaps  more  moist,  than  any  other  which  pre-* 
vails  here.  After  a  fevi^  days  prevalence,  it  uniformly  brings 
rain  along  with  it.  That  this  current  of  air  slnmld  bci  very 
warm  may  be  readily  conceived,  t?heti  we  reflect  that  it  comes 
from  a  hot  tropical  region ;  and  that  it  should  be  very  moist, 
excites  no  surprise,  when  it  is  considered,  that  in  its  passaged 
upwards  it  passes  wholly  over  water,  and  through  the  warmt 
.  mists  and  fogs  constantly  ascending  from  the  Mississippi  and ' 
its  tributaries.  This  current  prevails  much  more  along  thef 
Ohio  river  than  it  does  at  any  considerable  distance  £^om  it. 
One  consequence  is^  that  the  clinmte  in  the  immediate  vicinity 
•f  the  Ohio  rivei'  is  warmer,  than  it  is  either  north  or  south 
of  it,  unless  you  go  to  the  southward  a  considerable  distance. 
Other  causes  may,  and  probably  do,  in  a  greater  or  less  degree, 
contribute  to  produce  this  result,  and  I  will  here  state  them : 

First,  The  Ohio  runs  on  a  surface  less  elevated  above  the 
sea  than  the  country,  either  north  or  south  of  it,  but  this  dif- 
ference is  trifling  through  the  whole  of  the  sandstone  forma- 
tion. This  formation  prevails  from  the  head  of  the  Ohio  to* 
Aberdeen,  which  is  opposite  to  Marysville  in  Kentucky,  at  least 
two-thirds  of  the  distance  which  that  river  washes  the  southern- 
shore  of  this  state.  The  reason  is  obvious,  because  there  arar 
no  fiiUs  in  a  sandstone  formation. 
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Another  cause  which  contributes  to  produce  a  warmer  cB^ 
mate,  especially  in  the  winter  season,  in  the  valley  of  the 
Ohio,  is,  that  several  considerable  streams  which  empty  them- 
selves into  the  Ohio,  have  their  sources  on  the  high  lands,  a 
great  distance  to  the  south  of  it ;  for  instance,  the  Great  and 
Little  Sandy,  and  the  Great  and  Little  Kenhawa,  which  de- 
scending from  a  warm  region  of  country,  their  waters  contri- 
bute to  keep  the  Ohio  open  in  winter. 

But  these  causes  are  by  no  means  sufficient  to  produce  the 
one  half  of  the  comparative  warmth  of  climate  observable  in 
the  immediate  vicinity  of  this  invaluable  river.  To  prove 
that  the  climate  is  much  milder  in  the  southern  than  in  the 
northern  part  of  this  state,  I  will  proceed  to  mention  several 
facts,  which  have  fallen  under  my  own  observation. 

In  the  latter  part  of  last  February  I  was  at  the  town  of 
Delaware,  on  the  Whetstone  Branch  of  the  Scioto  river,  be- 
tween eighty  and  ninety  miles  south  of  Lake  Erie,  and  twenty- 
£ve  miles  north  of  Columbus,  the  seat  of  government,  which 
is  near  the  centre  of  the  state,  where  I  saw  a  number  of  gen- 
tlemen direct  from  Detroit,  by  the  way  of  Lower  Sandusky, 
who  informed  me  that  the  snow  at  that  time  was  eighteen 
inches  in  depth  and  upwards  all  along  the  lake  shore,  but 
gradually  decreased  as  they  came  south  until  they  arrived  at 
Delaware.  At  that  place  it  was  then  about  twelve  inches 
deep  in  the  open  fields,  and  somewhat  deeper  in  the  woods. 
I  descended  the  road  along  the  Whetstone  to  Columbus,  the 
snow  decreasii^  in  depth  all  the  way  as  I  proceeded.  At 
Columbus  it  wholly  disappeared  in  the  fields,  and  only  ice  was 
found  in  the  road,,  which  also  decreased  until  I  came  to  the 
Big  Walnut  Creek,  thirteen  miles  south  of  Columbus,  where' 
it  disappeared,  and  the  road  began  to  be  muddy.  As  I  still 
proceeded  south,  the  mud  increased  in  depth  until  I  came  to 
Cbillicothe,  about  thirty-two  miles  south  of  Big  Walnut, 
where  the  frost  was  entirely  out  of  the  ground,  and  the  roads 
were  almost  impassable.  As  I  still  descended  southward, 
along  the  Scioto,  I  found  that  at  Piketon,  on  the  Scioto,  nine- 
teen miles  south  of  Cbillicothe,  the  road  had  considerably 
improved.    I  proceeded  onwards  to  Portsmouth  on  the  Ohio 
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river,  at  the  mouth  of  the  Scioto,  about  twentj-six  miles  south 
of  PiketoD,  where  the  ground  was  entirely  settled,  and  the 
innkeeper,  wherd  I  lodged,  was  raddng  his  garden,  sowing  his 
sallad  seed,  and  planting  his  peas.  This  journey  was  per* 
formed  in  three  days,  and  in  travelling  only  one  hundred  and 
fifteen  miles  from  north  to  south,  this  extraordinary  difference 
of  climate  was  observed. 

A  traveller  may  leave  Portsmouth  when  the  farmer  is  be- 
ginning to  hoe  his  com  the  first  time,  and  travel  with  good 
speed  to  Delaware,  and  find  the  husbandman  just  beginning  id 
plant. 

Instances  which  have  fallen  within  my  own  personal  obser- 
vation might  be  multiplied  to  a  great  extent,  but  a  few  may 
suffice. 

Generally  speaking,  there  is  a  difference  in  the  beginning 
and  ending  of  the  warm  season  of  about  two  we^ks  betweeof 
Portsmouth  and  Delaware,  or  of  three  weeks  between  the 
former  place  and  Lower  Sandusky., 

In  relation  to  the  warmth  of  the  climate,  I  will  state  two 
other  facts,  originating,  as  I  believe,  in  the  prevalence  of  the 
southern  current  of  air  from  the  Mexican  Gulf  along  the  Ohio' 
river. 

First,  In  the  summer  months  the  paroquet  ascends  the 
Scioto  more  than  one  hundred  miles  from  its  mouth,  and  until 
within  a  few  years  past,  wintered  at  Miller's  Bottom,  and  at 
other  places  along  the  banks  of  the  Ohio,  near  its  great 
southern  bend  in  latitude  38^  north,  in  Gallia  and  Lawrence 
counties,  in  the  state  of  Ohio.  I  have  seen  them  there 
in  all  the  winter  months  in  considerable  qumbers,  but  few 
however  now  winter  there  ;  and  probably  if  the  oold  north* 
western  current  of  air  from  the  great  lakes  becomes  more  and 
more  prevalent  in  the  winter  months,  these  birds  will  mi- 
grate altogether  to  a  more  southern  cUme. 

Are  these  birds  found  as  far  to  the  north  on  the  east  side  of 
the  Alleghany  by  at  least  three  degrees  ?  Monsieur  Volney, 
Mr.  Jefferson,  and  others,  say  not.  It  has  been  dcinied  that 
this  fact  proves  any  thing  more  than  that  this  bird  frequented 
these  parts  in  quest  of  its  favourite  food.     This  food  is  grass 
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attd  other  vegetable  matter  in  summer,  and  the  cockle  bur^ 
and  the  balls  of  button-wood,  or,  as  by  a  peryersion  of  lan- 
guage, it  is  called  in  this  country  sycamore.'*^  But  this  bird 
may  find  its  favourite  food  as  well  east  as  west  of  the  Allegha- 
nies.  The  grasses  and  trees  alluded  to,  flourish  as  I  have 
observed  in  forty-five  degrees  of  north  latitude^  and  I  am 
credibly  informed  that  they  are  abundant  as  £ir  north  as 
Qjuebec,  and  even  around  Hudson's  Bay^  Wherever  waters 
run  and  trees  grow  on  their  banks,  (if  low  and  wet,)  on  the 
American  continent,  even  as  high  as  eighty  degi*ees  of  north 
latitude,  there  the  paroquet  may  find  its  food  in  abundance.^ 

Another  hct  tending  to  establish  the  same  pomt  is,  that  the 
reed  cane,  before  this  country  was  much  settled,  grew  in  a 
higher  latitude  by  several  degrees  on  this  than  it  did  on  the 
other  side  of  the  AUeghany  mountains.  It  has  indeed  been 
said,  thait  this  cane  was  never  found  north  of  the  Ohio,  nor 
above  the  mouth  of  the  Big  Sandy  River,  which  empties  into 
the  Ohio,  on  the  line  whic^  separates  Virginia  and  Kentucky^ 
This  however  Is  incorrect ;  for  within  a  few  years  it  was  grow* 
ing  in  abundance  at  Miller's  Bottom,  twenty-'sia  miles  above 
the  mouth  of  Big  Sandy.  It  grew  at  Lancaster,  on  the  Hock- 
hocking,  northward  of  the  mouth  of  the  Big  Sandy,  in  a  direct 
line,  at  least  one  hundred  and  fifty  miles,  and  it  now  grows  on 
the  Whetstone  branch  of  the  Scioto,  more  than  two  degrees  of 
latitude  above  the  lowest  bend  of  the  Ohio,  which  is  at  the 
mouth  of  the  Big  Sandy.  Before  the  white  people  settled 
there,  I  have  every  reason  to  believe,  that  the  cane  grew  in 
great  plenty  at  Delaware,  where  there  are  more  signs  of  buf- 
faloes than  at  any  other  place  within  my  knowledge.  It  has 
been  conjectured,  that  the  seed  of  the  cane  was  brought  down 
and  scattered  by  the  Big  Sandy ;  but  granting  this,  in  what  way 
could  that  stream  carry  this  seed  up  the  Hockhocking  and 
l^cioto  to  their  sources  ?  to  places  several  kufkdred  feet  above 
the  highest  freshes  ever  known  in  this  country  ?  With  a  know- 
ledge of  these  facts,  cast  your  eye  at  the  map  of  Ohio.   Proofi 


*  Genus,  |»2atemu— tpeciet,  oeeiimtaUi,  popular  nanwi  s jctmore,  or  buttoB- 
wood. 
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within  my  reach  might  be  moltiplied  to  a  much  greater  ex^ 
tent^  but  they  are  probably  unnecessary. 

But  another  current  of  air  prevails  here,  especially  in  the 
cold  months,  coming  from  the  mouth  of  the  Missouri,  which  is 
a  little  to  the  south  of  west  of  this  place.  This  current  is 
colder  than  the  preceding  one,  and  though  moist,  yet  not  as 
much  so  as  the  one  j^ready  described.  It  prevails  generally 
in  October  and  November,  before  our  warm  weather  is  over, 
and  produces  frosts  and  a  chilly  dampness,  and  what  I  have* 
observed  nowhere  eUe,  especially  on  the  east  side  of  the 
Alleghanies,  it  produces  a  kind  of  faintness  at  the  breast. 

People  of  delicate  habits,  coming  here  from  the  northern 
and  eastern  states,  uniformly  complain  of  this  faintness.  It  is 
not  perhaps  extraordinary  that  this  current  of  air  should  be 
cold,  proceeding  as  it  does  from  a  high  northern  latitude, 
along  the  great  chain  of  rocky  mountains  in  the  northwest ; 
that  it  should  be  moist,  and  perhaps  also  that  it  should  affect 
the  animal  economy  unpleasantly,  may  possibly  be  attributed  to 
its  passing  such  a  length  of  way  over  the  waters  of  the 
Missouri,  and  the  wet  prairies  and  barrens  lying  so  exten- 
sively between  us  and  the  head  waters  of  that  stream.  The 
luxuriant  vegetation  which  covers  these  prairies  and  barrens 
at  that  season  of  the  year,  begins  to  putrefy,  and  fills  with  un- 
healthy exhalations  every  gale  of  wind  which  passes  over 
them. 

At  the  mouth  of  this  river  (Missouri,)  which  is  in  about  lati- 
tude 38^  north,  this  current  of  air  is  extremely  cold  in  the 
winter  months.  It  diverges  from  this  point,  and  produces  ex- 
treme cold  at  a  considerable  distance  to  the  south  of  it  on  the 
Mississippi  river.  General  Rector,  the  present  surveyor  ge- 
neral of  the  United  States,  who  keeps  his  office  at  St.  Louis, 
informs,  that  he  has  known  the  Mississippi  at  St.  Genevieve, 
in  latitude  about  37®,  so  firmly  covered  with  ice  in  one  night, 
as  to  be  able  to  bear  horses  and  cattle  the  ensuing  day.  This 
circumstance  must  have  been  owing  to  the  sudden  change  of 
the  current  of  air  from  south  to  the  northwest,  descending 
the  Missouri  river  from  the  cold  regions  at  its  sources. 
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From  sereral  gentlemen ,  residents  for  manj  jears  in  Illinois 
and  Missouri  Territories,  I  hare  been  informed,  that  changes 
of  weather  in  that  region  of  country  are,  especially  in  winter, 
▼ery  frequent  and  great ;  that  one  day  the  moist  south  wind 
from  the  Mexican  gulf  will  prevail,  and  produce  quite  warnr 
and  mild  weather  for  the  season ;  on  the  very  next,  or  fre- 
quently in  the  latter  part  of  the  same,  the  current  of  air  from 
the  sources  of  the  Missouri  will  prevsSl,  and  block  up  the 
streams  with  ice. 

There  is  a  third  current  of  air  which  prevails  during  our 
winter  months,  more  and  more,  annually,  as  the  country  be- 
comes cleared  of  its  forests  in  the  direction  alluded  to  ;  it  pro- 
ceeds from  the  great  lakes  to  the  northwest  of  us,  and  even  be- 
yond them.  Proceeding  as  it  does  from  the  north  and  north- 
west of  lake  Superior,  and  crossing  the  great  expanse  of  water 
in  this  direction,  it  rushes  down  these  great  lakes  to  the  south 
end  of  lake  Michigan  in  latitude  about  41^  north,  diverges  from 
that  point,  and  spreads  over  the  immense  regions  lying  to  the 
south,  where  the  air  is  more  rarefied  by  reason  of  its  warmer 
climate.  This  current  of  air  brings  along  with  it  intense  cold, 
and  extended  last  winter  even  to  New-Orleans,  where  the  snow 
fell  to  such  a  depth,  that  sleighs  were  seen  passing  in  every 
part  of  the  city.  The  more  the  forests  are  cleared  away  be- 
tween any  place  in  this  country  and  the  northern  lakes,  the  more 
this  cold  current  of  air  will  prevail.  This  current  abo  diverges 
from  the  southern  shore  of  Lake  Erie,  but  is  not  so  strong  as 
that  part  of  it  which  diverges  from  the  south  end  of  Michigan, 
and  of  course  does  not  extend  as  far  to  the  south.  When  this 
part  of  this  state  was  first  settled,  this  current  of  air  was  hardly 
felt  at  this  place,  and  then  only  for  a  short  time  in  the  winter 
months,  and  hardly  ever  reached  the  Ohio  river ;  but  last  win- 
ter it  continued  three  weeks  at  one  time,  and  produced  good 
sleighing ;  and  also  caused  rheumatisms,  pleurisies,  peripneu- 
monies,  &c.  which  proved  mortal  to  some,  fn  this  place, 
which  is  in  latitude  about  39^  2(y  north,  the  thermometer  of 
Fahrenheit,  hanging  in  an  entry  of  a  dwelling-house  with  closed 
doors,  sunk  to  24  degrees  below  zero.     This  extreme  cold  may 
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be  attribated  to  general,  rather  than  to  local  causes,  and  it  may 
be  said  that  the  winters  all  over  the  world  have  been  colder 
of  late  fyears  than  formerly.  But  on  the  very  day,  when  it 
was  thus  cold,  (if  newspapers  can  be  believed)  a  great  num- 
ber of  vessels  put  to  sea  from  Reedy  Island  in  the  Delaware 
below  Philadelphia,  and  about  thirty  sail  of  vessels  went  to 
sea  from  New- York  harbour. 

All  our  streams  were  at  the  same  time  bridged  with  ice  of 
great  firmness  as  well  as  thickness,  and  continued  to  be  so  for 
a  considerable  time  afterward,  until  the  warmer  current  of  air 
from  the  south  prevailed  over  the  current  from  the  lakes.  It 
win  be  proper,  and  may  be  necessary,,  here  to  state,  that  the 
latitudes  of  several  places  in  this  country  are  very  different 
from  what  you  would  be  led  to  believe  from  examining  any 
map  or  chart  now  or  ever  in  existence.  For  instance,  Lake 
Michigan  extends  farther  south  than  Fort  Wayne,  which  place 
by  actual  survey  is  in  this  state  ;  St.  Louis  is  not  38<^,  and  the 
most  southern  point  or  bend  c^the  Ohio  river,  is  not  more  than 
latitude  ^^^  north.  I  state  merely  what  I  am  informed  of  by 
those  who  have  ascertained  these  facts  by  actual  observation 
and  survey.  The  place  opposite  the  mouth  of  the  Big  Sandy, 
is  nearly  as  far  south  as  Lexington  in  Kentucky.  The  south 
end  of  Michigan  lake  ought  to  be  laid  down  on  the  map  41® 
north.  Prevailing  currents  of  air  (not  every  breath  of  air 
which  moves  over  the  surface)  1  have  attempted  to  describe. 
It  may  be  well  enough,  however,  to  mention  some  other  cur- 
rents which  sometimes  prevail  for  a  few  days.  And  here  I 
will  mention  what  our  oldest  settlers  along  the  Ohio  have  ob- 
served, that  is,  that  whenever  in  a  dry  time,  there  is  a  current 
of  air  proceeding  down  the  river  for  three  or  four  days  in  suc- 
cession, the  current  from  the  Gulf  of  Mexico  is  sure  to  drive  it 
back  with  redoubled  force,  and  after  blowing  a  day  or  two,  it 
is  equally  sure  to  bring  rain  with  it.  It  is  easy  to  assign  a 
cause  for  it ;  for  meeting  the  trade  winds  in  the  Gulf,  it  is  driven 
back  with  redoubled  violence  to  the  sources  of  the  larger 
streams  which  empty  themselves  into  the  Gulf. 

When  a  thunder  storm,  proceeding  in  either  a  western  or 
eastern  direction,  as  the  case  may  be,  happens  to  strike  a  large 
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water-coarae  niQuing  either  north  or  south,  and  when  als<r 
there  happens  to  he  a  large  hfanch  emptying  into  the  stream, 
within  a  few  miles  either  abore  or  below  the  point  where  the 
storm  approaches  it,  I  have  uniformly  observed  the  storm  to 
cross  the  large  stream  at  the  point  where  the  large  branch 
unites  with  it,  and  ascend  the  branch.  Where  there  are  twtf 
large  tributaries  about  eqnwjistant  from  the  point  of  approach^ 
the  storm  frequently  divides  amd  follows  each  of  them.  The 
reason  why  it  should  be  so,  this  is  not  the  place  to  discuss  -f 
but  the  Wisdom  and  Goodness  which  so  ordered  it,  are  too  ap- 
parent to  every  rational  mind  to  be  overlooked.  It  may  be 
asked  if  the  difference  in  latitude  and  elevation  between  the 
Ohio  and  lake  regions  of  country,  does  not  produce  a  gre^l  dif-' 
ference  in  the  climates  of  those  respective  regions  ?  These 
causes  certainly  produce  some  difference,  but  not  all.  It  is 
my  object  to  establish  &cts,  rather  than  any  favourite  theory. 
The  difference  of  latitude  between  the  Ohio  river  at  the  mouth 
of  the  Sciota^  and  lake  Erie  at  the  mouth  of  the  Maume  or 
Sandusky,  is  nearly  three  degrees,  and  the  difference  of  eleva^ 
tion  above  the  sea  is  trilling,  if  any.  From^  the  mouth  of  the 
Scioto  to  Columbus,  about  90  miles  in  a  direct  line,  the  water, 
where  there  is  what  is  commonly  called  a  ripplty  runs  briskly ,^ 
and  these  ripples  happen,  perhaps,  one  to  a  mile  ;  but  they  are 
in  a  sandstone  region,  and  the  fall  of  course  is  trifling. 

Let  us  suppose  then,  that  the  river  Scioto  descends  one 
hundred  feet  from  the  mouth  of  the  Whetstone,  which  empties 
into  that  river  at  Columbus,  to  the  Ohio,  and  that  the  Whet- 
stone which  runs  through  a  limestone  formation,  descends  ano- 
ther hundred  feet,  which  would  make  Upper  Sandusky  two 
hundred  feet  higher  than  the  Ohio  river.  Fromr  this  highest 
ground  between  the  Ohio  and  the  lake,  it  is  a  weU-known  fact, 
that  the  land  descends  towards  the  north  much  more  in  a  given 
distance,  than  it  does  towards  the  south,  and  the  distance  is  not 
half  as  far.  The  Maume  and  other  streams  putting  into  the 
lake,  are  full  of  rapids.  Admitting  for  argument's  sdce,  that 
the  Sandusky  or  Maume  descend  only  100  feet,  then  the  sur- 
face of  the  lake  is  100  feet  higher  than  the  Ohio  river.    Wod(£ 
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three  degrees  of  latitude,  and  100  feet  greater  elevation  pro- 
dace  three  weeks  difference  in  the  seasons  ?  Is  there  that  dif- 
ference between  Baltimore  in  Maryland,  and  Wilkesbarre  in 
Pennsylvania?  Is  there  that  difference  between  New-York 
and  Fort  Edward  on  the  Hudson  ?  It  is  believed  that  there  is 
not  one  half  that  difference. 

I  have  referred  but  little  to  thermometers,  because  they  are 
kept  in  so  many  different  situations  by  their  owners,  that  I 
have  known  no  less  than  8  degrees  of  difference  between  se- 
veral of  them  kept  in  one  town,  within  almost  a  stone's  throw 
of  each  other,  at  one  and  the  same  moment  of  time.  ' 

Every  allowance  being  made  for  other  causes,  I  am  still  of 
the  opinion  that  the  difference  in  the  climates  of  the  Ohio  and 
lake  regions  of  country,  is  to  be  attributed  chiefly  to  the  pre- 
valence of  different  currents  \oi  air.  The  southern  current 
rarely,  if  ever,  reaches  the  northern  lakes,  and  the  northern, 
until  lately,  never  reached  the  Gulf  of  Mexico.  But  as  the 
country  is  cleared  of  its  native  forests,  we  may  reasonably 
conclude  this  cold  current  of  air  will  prevail  more  and  more, 
until  we  shall  have  snow  enough  for  sleighs,  at  least  two  months 
in  every  winter  ;  the  summers  will  be  shorter,  the  extremes  of 
heat  and  cold  will  be  greater  than  at  present,  and  those  clouds 
which  formerly  obscured  the  sun  almost  continually  during  the 
summer  months,  will  be  chased  away,  and  with  them  the  pale 
cheek,  the  sallow  hue,  the  oppression  at  the  breast,  and  the 
difficulty  of  respiration,  the  headache,  and  the  thousand  ills 
which  many  of  the  first  emigrants  have  experienced  in  our 
climate.  We  shall  probably  then  have  fewer  diseases,  and 
more  acute  ones.  The  storms  will  probably  be  fewer,  more 
severe,  and  not  continue  as  long  as  at  present.  There  are  still 
further  views  which  might  be  taken  of  this  subject,  but  they 
are  left  to  abler  pens  and  future  observations. 

Thus  I  have  endeavoured  to  give  my  opinion  on  a  subject 
of  some  interest  to  the  present,  as  well  as  future  generations ; 
in  doing  which,  I  have  not  sought  for  flowers  which  might  have 
been  gathered  by  stepping  out  of  my  path,  butthe/rwi^  rather 
of  my  own  observation  and  experience  :  I  have  not  wandered 
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through  the  fields  of  imagiiiatioDy  inyoking  the  poetic  muse, 
but  addressed  myself  chiefly 

"  To  him  who  soars  on  golden  wing, 
Guiding  Wa  fiery- wheeled  throne, 
The  chenib  contemplation.'' 


Art.  XIIL  On  a  singular  Disruption  of  the  Ground^  ap- 
parently by  Frost,  in  Letters  from  Edward  Hitchcock, 
A.M.  Principal  of  Deerfield  Academy. 

(With  a  Plate.) 
To  the  Editor  of  the  American  Journal  of  Science,  4*c. 

Sir, 

JL  have  lately*^  examined  a  siagular  disruption  in  the  earth, 
discovered  a  few  days  since  in  the  northerly  part  of  an  exten- 
sive meadow  in  this  town,  about  ten  rods  from  Deerfield.rtver. 

The  soil  on  the  spot  is  alluvial,  consisting  of  a  dry,  rich, 
vegetable  mould,  with  a  large  intermixture  of  sand ;  and  the 
field,  elevated  14  feet  above  the  bed  of  the  river,  is  annually 
mowed.  A  valley  encircles  the  ruptured  spot  on  the  east, 
south,  and  west,  only  five  feet  lower,  yet  so  marshy  and  soft, 
as  to  render  draining  necessary  to  make  it  passable ;  and  im- 
mediately back  of  this  valley,  on  the  south,  rises  a  hill  100  feet 
high,  at  whose  foot  are  several  springs.  North  of  the  rupture, 
also,  between  it  and  the  river,  is  a  gradual  descent  of  three 
feet :  indeed,  the  ground  slopes  from  it  on  every  side  except 
the  northwest. 

A  fissure  one  inch  wide  and  fourteen  deep,  forming  an  almost 
perfect  ellipsis,  whose  diameters  are  9  and  5^  rods,  marks  the 
exterior  limit  of  the  convulsion.  Within  this  curve  are  seve- 
ral others  nearly  concentric  to  it,  some  formii^  a  quarter,  and 
some  half  an  ellipisis,  and  near  the  longer  axis  are  others,  running 
in  various  directions.  On  this  transverse  diameter,  which  hes 
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Bear  the  highest  part  of  the  swell,  abore  described,  and  in  its 
longest  direction,  or  parallel  to  the  ri?er,  the  greatest  effect 
of  the  convulsion  appears.  The  earth,  to  thp  depth  it  has 
frozen  the  past  winter,  14  inches,  is  broken  on  a  straight  line 
above  6  rods,  and  the  south  edge  of  the  fissure,  having  been 
forced  up,  overlaps  the  other,  three  feet.  Where  one  edge 
does  not  thus  overreach,  the  tables  of  earth,  which  at  a  small 
distance  resemble  masses  of  ice,  are  raised  up  so  that  their  fa- 
ces form  an  isosceles  triangle,  leaving  a  cavity  beneath.  About 
the  extremities  of  the  transverse  axis,  is  also  an  overlapping  of 
two  feet,  which  continues  nearly  two  rods  on  the  curve  each 
way  from  the  axis,  and  in  most  places  is  double,  overreaching 
internally  and  externally,  exhibiting  likewise,  some  irregula- 
l-ity  where  the  compressing  forces  acted  at  right  angles  to  each 
other.  The  edges  of  these  elevated  masses  of  earth,  which 
are  yet  frozen,  are  quite  smooth,  and  the  angles  but  little  frac- 
tured. I  have  dug  into  the  earth  about  four  feet  underneath 
the  longer  axis  of  the  ellipsis,  and  thrust  down  a  bar  in  other 
places,  but  cannot  perceive  that  the  soil  has  been  moved  below 
where  it  was  frozen.  It  k,  however,  not  the  most  favourable 
season  for  ascertaining  this  fact. 

Every  appearance  on  the  spot  will  justify  this  conclusion, 
that  the  frozen  surface  of  the  earth  around,  has  pressed  with 
great  force /rom  every  direction  to  this  elhpsis  as  a  centre  ;  for, 
were  every  fissure  in  the  ellipsis  to  be  filled  by  replacing  the 
earth,  there  must  remain  on  its  longer  axis  and  at  the  extremi- 
ties of  this,  an  overplus  of  surface  two  feet  wide. 

The  month  of  February  last  has  been  unusually  cold.  Its 
mean  temperature  in  Deerfield,  by  Fahrenheit's  scales,  is  as 
follows. 

h 

Ih,  A.  M.  1^^.  P.  M.  lOh.  p.  M. 

Qo  24«  !!• 

The  extremes  were  25^  below,  and  4B^  above  zero.  On 
the  last  day  but  one  of  the  month,  the  cold  suddenly  relaxed  ; 
and  on  the  Ist  and  2d  of  March,  a  heavy  and  warm  rain  suc- 
ceeded.   This  produced  an  uncommon  rise  in  Deerfield  river. 
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and  on  the  3d  of  March,  it  had  orerflowed  the  ground  where 
the  above  described  phenomenon  occurred,  and  did  not  recede 
from  it  for  24  hours.  Its  greatest  depth  there,  was  five  feet. 
The  snow  was  nearlj  one  foot  deep  when  the  flood  happened, 
and  being  a  nonconductor  of  heat«  the  temperature  of  the  sur- 
face of  the  ground  was  not  probably  much  changed  from  its 
state  in  Februarj,  until  the  water  came  in  contact  with  it.  It 
may  not  be  amiss  to  give  the  state  of  the  thermometer  on  the 
last  of  February  and  beginning  of  March. 

\  7A.A.M.       Ij^P.M.  10A.P.M.      Wind,  weaUwr,  &c. 

Feb.  37lh,  15«  below  0.  28«  abore  0.  SS^  above  0.     Sooth,  clear. 

38th,  31    above       45    31    do.        do. 

March    1st,  29    46    37 N.E.     rain. 

2d,  46    — ^ —      49    37    do.        do. 

3d,  30    35    — -^  29    do.    rainftclear. 

On  the  third  of  March,  about  sunset,  some  lads  were  saiUng 
near  the  spot  where  the  disruption  appears,  and  saw  the  water 
in  considerable  agitation,  with  much  bubbling,  and  at  short  in- 
tervals it  was  thrown  up  in  several 'places  to  the  height  of  3 
or  4  feet.  They  saw  no  rupture  in  the  earth,  although  they 
came  within  two  or  three  rods  of  the  spot,  and  state  the  water 
to  have  been  two  feet  deep.  About  one  o'clock  on  the  morn- 
ing of  March  4th,  Mr.  Seth  Sheldon  and  family,  living  one  mile 
south  from  this  spot,  and  being  awake,  were  alarmed  by  a  loud 
report  from  the  north,  by  which  their  house  and  furniture  were 
much  shaken.  They  compared  the  sound,  though  louder  by 
far  than  they  had  ever  heard  from  this  cause,  to  that  of  a 
crackii^  in  the  earth  by  frost  in  severe  weather.  Some  others 
living  rather  nearer  the  spot,  were  awakened  by  the  same  re- 
port. That  the  rupture  in  the  earth  was  mad^  at  that  time  is 
probable,  though  not  certain. 

It  may  be  proper  to  state,  that  during  the  flood,  no  ice,  ex- 
cept a  few  loose  masses,  was  carried  over,  or  near  the  spot 
where  the  disruption  appears.  This,  therefore,  could  not 
have  produced  it. 

Fig.  1.  is  a  transverse  section,  taken  with  a  theodolite,  from 
Deeifield  river  28  rods  south,  crossing  the  longer  axis  of  the 
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disruption  at  right  angles.  The  scale  is  4  rods  to  an  inch,  al- 
though in  laying  off  the  heights  and  leyels,  the  exact  propor- 
tion was  a  little  varied,  to  render  the  irregularities  of  surface 
more  distinct.  The  letters  of  reference  correspond  to  those 
on  fig.  2,  and  need  no  explanation. 

Fig.  2.  is  a  hird's-eye  yiew  of  the  disruption  and  the  ad- 
joining region,  very  obligingly  sketched  by  Mr.  Derick  Barnard 
of  Troj,  New- York.  The  surrounding  country  is  somewhat 
contracted  to  bring  more  of  it  into  view. 

These  are  all  the  facts  I  am  able  at  present  to  collect  con- 
cerning this  phenomenon.  I  have  been  particular  as  to  the 
temperature  of  the  air,  and  the  situation  of  the  adjacent  coun- 
try, from  an  idea  that  frost  was  a  principal  agent  in  producing 
it ;  and  that,  therefore,  these  circumstances,  would  be  impor*^ 
tant  in  fixing  a  theory.  I  will  not,  however,  hazard  any  hy- 
pothesis on  the  subject ;  but  if  you  deem  the  fact  of  sufficient 
importance,  your  opinion,  Sir,  is  respectfully  solicited. 
Your  humble  Servant, 

EDWARD  HITCHCOCK. 

Deerfield,  Mass.  March  26tk,  1818. 

Deerfield y  June  3 J,  1818. 
Sir, 

SINCE  I  sent  you  a  description  of  a  singulai:  disruption  in 
the  earth  in  this  town,  another  has  been  observed  in  the  same 
meadows,  about  one  mile  from  the  former.  This  is  less  than 
the  one  of  which  I  sent  you  an  account,  but  its  situation  is  al- 
most exactly  similar ;  it  being  on  a  small  elevation,  on  the  sides 
of  which,  at  a  few  rods  distant,  is  low  wet  ground.  Indeed, 
the  general  description  which  I  sent  you  will  answer  for  this 
smaller  disruption.  The  diameters  of  this  last,  are  only  7  and 
8  paces,  and  the  curve  is  not  perfect.  There  appears  to  have 
been  an  expansion  of  the  earth's  surface  around  both  these 
spots,  or  disruptions,  by  which  it  was  forced  to  give  way  at  the 
point  where  there  was  the  least  resistance,  which,  of  course, 
would  be  on  the  highest  ground.  The  more  I  observe  of  this 
phenomenon,  the  more  I  am  inclined  to  impute  it  to  the  agen- 
cy of  frost. 

Vol.  I....N0.  3.  23 
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It  may  be  proper  to  observe,  that  in  neither  of  these  disrup- 
tions has  the  general  mass  of  the  hills  sunk  in  the  least.  Had 
this  been  the  case,  it  might  perhaps  have  accounted  for  them. 
It  is  also  certain,  that  the  soil  below  where  it  was  frozen  the 
past  winter,  has  not  been  moved.  I  mentioned  this  fact  in  mj 
first  communication,  though  with  some  suggested  doubt. 

REMARKS. 

An  opinion  haying  been  requested  by  Mr.  Hitchcock  on  the 
abore  facts,  it  may  be  observed,  that  there  appears  in  the  state- 
ment sufficient  evidence  that  the  phenomenon  (as  the  author 
has  su^ested)  is  attributable  to  frost. 

It  is  a  fact,  established  equally  by  common  experience  and 
by  numerous  experiments,  that  water,  in  freezing,  expands. 
It  is  generally  estimated  that  8  cubic  inches  of  water,  become 
9  by  the  act  of  congealing.  The  expansion  is  attributed,  with 
sufficient  evidence,  to  a  crystalline  arrangement  arising  from  a 
kind  of  polarity  in  the  particles  of  water  exerted  when  they  are 
near  congealing,  by  which  they  attract  one  another  in  certain 
points,  and  not  in  others.  Dr.  Black,  with  his  usual  felicity, 
has  illustrated  this  tendency, .  by  supposing  a  great  number  of 
small  magnetized  needles,  thrust  through  corks,  so  that  they 
will  float  parallel  to  the  surface  of  water,  to  be  thrown  pur- 
miscuously  into  a  vessel  of  that  fluid.  They  will  not  remain 
in  the  situation  in  which  they  are  thrown  in,  but,  in  conse- 
quence of  their  polarity,  attractions  and  repulsions  will  be 
immediately  exerted;  they  will  rush  together,  with  a  force 
equal  to  the  overcoming  of  a  certain  resistance  ;  they  y^ill  ar- 
range themselves  in  pairs  and  groups,  and  finally,  in  a  connect- 
ed assemblage. 

The  particles  of  water  attract  each  other  with  a  prodigious 
force,  when  resistance  is  opposed  ;  for  it  is  well  known  that 
domestic  utensils,  trees,  rocks,  and  even  cannon,  and  bomb- 
shells, are  burst  with  explosion,  when  water  confined  within 
them  is  frozen. 

There  is  force  enough  then  exerted  by  the  expansion  of 
freezing  water,  to  produce  all  the  mechanical  violence,  whose 
efiects  were  so  striking  in  the  instance  at  Deerfield. 

In  the  common  cracking  of  the  ground  by  frost,  so  exten- 
sively observed  in  cold  climates,  the  efiect  appears  to  result  in 
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the  following  manner.  The  water  contained  in  the  ground, 
(that  is,  in  tkat  part  which  is  within  the  reach  of  a  freezing 
temperature)  by  congealing,  expands  and  demands  more  space  ; 
a  movement  must  necessarily  take  place  in  the  direction  where 
there  is  the  least  resistance ;  this  will  evidently  be  upward, 
because  the  atmosphere,  the  only  counteracting  power  in  this 
direction,  cannot  resist  the  expansion  of  the  freezing  water  as 
much  as  it  is  resisted  by  the  earth  below  the  freezing  stratum. 
Consequently,  the  freezing  earth  is  forced  upward,  but  being 
of  unequal  strength  in  different  places,  it  cracks  at  the  weakest 
spot ;  and  the  earth,  for  some  distance  on  the  sides  of  the  fissure, 
is  thrown  into  the  position  of  two  planes  gently  inclined,  their 
relative  position  resembling  that  of  a  very  flat  roof,  and  the 
more  they  are  lifled  by  fro^t,  the  more  they  will  decline  from 
one  another,  and  the  wider  will  be  the  fissure. 

But  why,  in  the  instance  which  Mr.  Hitchcock  has  related, 
did  they  overlap  ?  The  explanation  appears  to  result  from  the 
circumstances  of  the  case,  as  far  as  they  can  be  understood 
without  ocular  inspection  of  the  ground. 

The  elevated  spot  which  cracked  in  so  remarkable  a  manner^ 
being  nearly  surrounded  by  a  belt  of  low  wet  ground,  the  con- 
gelation of  the  water  in  this  ground  by  the  intense  cold,  would 
of  course  produce  a  very  great  expansive  effort  towards  the 
elevated  ground.  This,  not  only  on  account  of  its  elevation, 
but  from  its  containing  less  water,  would  not  be  able  to  exert 
an  equal  counteracting  effort.  The  surface  of  the  ground, 
therefore,  (without  at  all  disturbing  the  unfrozen  earth  below,) 
was,  by  the  expansive  effort  of  the  freezing  water,  pushed  along 
towards  the  elevated  spot.  This  spot  being  possessed  of  a 
certain  power  of  resistance  derived  from  its  gravity,  and  from 
the  freezing  of  the  water  in  it,  would  not  immediately  give 
way  ;  but  the  whole  surface,  it  is  probable,  gradually  rose  for 
some  time,  while  the  expansion  was  going  on  and  increasing. 
A  cavity  would  thus  be  produced  between  that  superficial 
layer  of  frozen  ground  which  was  rising,  and  the  unfrozen 
ground  below.  This  cavity  would  of  course  be  filled  with  air 
derived  from  the  atmosphere,  and  from  the  porousness  of  the 
ground  below.    When  the  place  Came  to  be  overflowed,  water 
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would  immediately  rash  in  throagh  any  fissure,  and  this  hy- 
draulic and  hydrostatic  effort  would  force  the  air  out  at  any 
orifice,  and  thus  blow  the  water  up  with  it.  This  was  proba- 
bly the  cause  of  the  agitation  of  the  water,  and  of  the  bubbling 
of  air,  and  of  the  throwing  up  of  the  water  at  intervals,  ob- 
served by  the  boys  on  the  3d  of  March. 

The  effect  of  the  water  covering  the  ground,  would  be  to 
weaken  its  /cohesion  derived  from  frost,  and  as  there  were  pro- 
bably hundreds  of  tons  of  pressure,  the  vaulted  ground,  when 
sufficiently  weakened,  gave  way  with  a  loud  explosion  and  a 
violent  concussion,  as  heard  by  Mr.  Sheldon's  family,  a  few 
hours  after  the  facts  observed  by  the  boys.  The  parts  of  the 
arch  now  fallen  in,  (so  to  speak)  necessarily  either  overlap- 
ped, or  rose  in  ridges,  piece  being  pressed  against  piece,  as  de- 
scribed and  figured  by  Mr.  Hitchcock. 

We  are  indebted  to  this  gentleman  for  his  delineation  of  this 
singular  case. 

The  freezing  of  water,  and  its  attendant  expansion,  are  pro- 
ductive of  multiplied  and  very  diversified  phenomena  upon  our 
globe,  whether  we  contemplate  them  in  the  delicate  spicule  of 
hoarfrost,  the  six-rayed  stars  of  snow,  or  in  the  stupendous 
glaciers  of  the  Alps,  and  the  awful  icebergs  of  Greenland. 


Cambridgt^  January  26,  1819. 

Professor  Silliman. 

Dear  Sir, 
IF  the  following  observations  are  worthy  of  a  place  in  your 
valuable  Journal,  please  to  insert  them,  and  oblige  yours,  with 
real  esteem,  J.  F.  Dana. 

Art.  XIV.  On  a  Mm  Form  of  the  Electrical  Battery^  by 
J.  F.  Dana,  M.  D.  Chemical  Assistant  in  Harvard  Uni- 
versity, and  Lecturer  on  Chemistry  and  Pharmacy  in 
Dartmouth  College. 

JL  HE  Electrical  Battery  in  its  common  form  is  an  unmanage- 
able and  inconvenient  apparatus.    When  the  coated  surface  is 
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comparatively  small,  the  instrument  occupies  a  large  space, 
and  it  casnot  be  readily  removed  from  place  to  place  without 
much  trouble  and  risk  ;  the  apparatus  is,  moreover,  very  ex- 
pensive, and  when  one  of  the  jars  is  broken,  another  of  the 
same  dimensions  cannot  readily  be  found  to  supply,  its  place. 

It  occurred  to  me,  that  a  Battery  might  be  constructed  of 
plates  of  glass  and  sheets  of  tinfoil,  in  which  the  same  extent 
of  coated  surface  should  occupy  a  much  smaller  space,  and 
consequently  that  the  apparatus  would  be  more  convenient 
and  more  portable.  I  selected  several  panes  of  glass,  the 
surfacela  of  which  coincided  closely  with  each  other,  and  then 
arranged  them  with  sheets  of  tinfoil  in  this  order,  viz.  pane 
of  glass,  sheet  of  tinfoil,  then  another  pane  of  glass,  then  a 
second  sheet  of  tinfoil,  and  so  on ;  the  sheets  of  foil  being 
smaller  than  the  plates  of  glass  by  two  inches  all  around  ;  the 
glass  being  10  by  12,  and  the  foil  6  by  8.  This  apparatus 
contained  six  plates  of  tinfoil,  and  the  lowest  plate  being  num- 
bered one,  was  connected  with  the  ground,  and  by  slips  of  tin- 
foil passing  over  the  edges,  with  the  third  plate,  and  this,  in 
like  manner  with  the  fifth.  The  second  plate  was  connected 
with  the  fourth,  and  this  with  the  sixth,  which  communicated 
with  the  conductor  of  the  machine  ;  in  this  manner  each  plate 
positively  electrified  will  be  opposed  by  one  negatively  electri- 
fied, and  vice  versa  ;  the  6th,  4th,  and  2d  plates  positive,  and 
the  5th,  3d,  and  1st,  negative.  Into  this  apparatus  I  could  in- 
troduce a  powerful  charge,  but  not  possessing  a  battery  of  the 
common  form,  could  not  make  comparative  experiments.  The 
annexed  figures  will  explain  the  construction  of  this  apparatus. 


Fig.  1. 


(See  Plate. 

■) 

a  1,  a  2,  &c.  the  tinfoil             Fig.  2. 

«> 

,  the  intermediate  slips  pass- 

6 6  6,  plates  of  glass. 

ing  o^er  the  edges   of  the 

c,  the  intennediate  slips  con- 

glass and  connecting  plates, 

necting   the   plates    6,    4, 

1,3,  and  5. 

and  2. 

6,  the  slip  which  connects  the 

<l,  the  slips  connecting  5, 3, 1, 

upper  sheet  of  foil  with  the  4th, 

and  the  ground. 

d». 

In  a  battery  of  the  ordinary  form,  it  is  evident  that  a  much 
less  surface  is  coated  than  in  one  of  the  above  construction  ; 
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in  a  battery  of  the  common  form,  two  feet  long;,  one  foot  wide, 
and  ten  inches  high,  and  containing  18  coated  jars,  there  will 
be  no  more  than  3500  square  inches  of  coated  surface,  while 
in  a  battery  of  the  same  dimensions  on  the  proposed  constroc- 
tion,  there  will  be  no  less  than  8000  square  inches  borered 
with  tinfoil,  allowing  the  sheet  of  glass  and  of  foil  to  be  ^  inch 
thick. 

When  plate  glass  is  employed  for  making  this  battery,  the 
ring  of  glass  ext^erior  to  the  tinfoil  may  be  covered  with  Tar- 
nish, and  then  the  next  plate  laid  OTer  it ;  the  tinfoil  will  then 
be  shut  out  for  ever  from  the  access  of  moisture,  and  the  insu- 
lation will  remain  perfect  This  form  of  the  Electrical  Battery 
is  very  portable,  may  be  packed  in  a  case  with  the  machine, 
and  iiideed  a  powerful  battery  occupies  no  greater  space  than 
a  quarto  volume.   It  is  cheap  and  easily  constructed. 


Akt.  XV.  Chemical  Examination  of  the  Berries  of  the 
Myrica  Cerifera,  or  Wax  M/rtle,  by  J.  F.  Dana,  M.  D. 
Chemical  Assistant  in  Harvard  University^  and  Lecturer 
on  Chemistry  and  Pharmacy  in  Dartmouth  College. 

(Commaaicftted  for  this  Journal.) 

X  HE  myrtle  wax  of  commerce  has  been  examined  by  Dr. 
Bostock  and  by  M.  Cadet ;  the  entire  berry  not  having  been 
made  the  subject  of  analysis,  I  have  been  induced  to  examine 
it,  with  a  view  to  ascertain  the  proportion  of  wax. 

I.  Fifty  grains  of  the  most  perfect  berries  were  digested  in 
repeated  portions  of  warm  alcohol,  until  the  fluid  appeared  to 
exert  no  further  action.  The  first  portions  of  alcohol  were 
tinged  of  a  green  colour,  but  the  last  portions  remained  co- 
lourless. 

II.  The  alcoholic  solutions  were  poured  into  a  small  retort 
of  known  weight ;  the  alcohol  was  carefully  distilled  off,  and 
the  residuum  dried ;  deducting  the  weight  of  the  retort,  there 
remained  18.5  grs.  for  the  weight  of  the  matter  dissolved  by 
the  alcohol. 
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III.  The  substances  which  had  been  dissolved  by  the  alco- 
hol consisted  of  two  portions,  viz.  the  wax,  which  was  of  an 
apple-green  colour,  and  a  reddish  brown  substance  ;  this  sub- 
stance was  supposed  to  be  resinous,  and  the  contents  of  the 
retort  were  therefore  digested  in  acetic  acid ;  the  acid  soon 
became  of  a  reddish  brown  colour,  and  dissolved  nearly  the 
whole  of  the  matter  in  the  retort,  leaving  the  wax.  The  acid  so- 
lution, together  with  a  small  portion  of  insoluble  reddish  mat- 
ter, were  carefully  separated  from  the  wax.  The  wax  being 
dried  and  melted,  weighed  16  grains. 

IV.  The  acetic  acid  solution  was  evaporated  to  dryness, 
and  a  dark  brown  matter  was  obtained  ;  it  was  almost  totally 
soluble  in  warm  alcohol,  from  which  it  was  precipitated  by 
water ;  it  was  supposed  therefore  to  consist  chiefly  of  resin, 
with  a  small  portion  of  extractive  matter,  and  may  be  called 
resino-extractive  ;  it  weighed  2.5  grains.* 

V.  The  matter  insoluble  in  alcohol  consisted  of  two  parts, 
viz.  the  kernels  and  a  fine-grained  black  powder,  having  very 
much  the  appearance  of  fine  gunpowder ;  the  powdeii,  was 
carefully  separated  from  the  kernels  by  a  wire  sieve,  and 
weighed  7.5  grains.  The  kernels  were  found  to  weigh  23.76 
grains. 

From  this  analysis  it  appears  that  the  entire  berries  con- 
sist of 

'    Wax 32.00 

Resino-extractive     .     .     .  5.00 

Black  powder     ....  15.00 

Kernels- 47.00 

99.50 
Loss 50 


100.00 


The  chemical  properties  of  the  wax  and  of  the  black  pow- 
der may  be  made  the  subject  of  another  communication. 
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Earthy  phosphate  of  iron  has  recently  been  found  at  Hop« 
kinton^  Mass.  It  exists  there  in  large  quantities,  and  is  em* 
ployed  as  a  pigment.  The  gentleman  on  whose  grounds  it 
was  found  sent  me  several  pounds  of  it. 

J.  F.  D. 


Akt.  XVI.    Analysis  of  Wacke^  by  Dr.  J.  W.  Webster, 
of  Boston. 

v/N£  hundred  parts  exposed  to  a  red  heat  in  a  platina  cruci- 
Ue  lost  18.5,  acquired  an  umber  brown  colour,  and  a  degree 
of  hardness  sufficient  to  scratch  glass. 

One  hundred  parts  reduced  to  fine  powder  were  mixed  with 
four  times  the  wei^t  of  soda,  and  exposed  to  heat,  gradually 
increased  for  three  quarters  of  an  hour ;  at  the  expiration  of 
which  time,  the  whole  had  acquired  a  pasty  consistence.  The 
crucible  was  now  removed  from  the  fire,  its  outer  surface 
carefully  wiped.  Muriatic  acid  was  poured  on  till  all  efferves- 
cence ceased.  The  sdution  obtained  was  evaporated  to  dry- 
ness, gradually  assuming  an  orange  red  colour.  Water  was 
now  poured  upon  the  mass,  afler  which  it  was  filtered,  and  the 
powder  remaining  carefully  dried ;  after  ignition,  and  while 
warm,  it  weighed  28  parts.  This  powder  was  insoluble  in 
muriatic  acid,  and  of  a  white  colour. 

To  the  filtered  solution,  reduced  by  evaporation,  carbonate 
of  potash  was  added,  the  precipitate  was  collected  on  a  filter, 
washed  and  dried  ;  it  weighed  23.  parts.  This  powder  was 
redissolved  in  sulphuric,  acid,  sulphate  of  potash  added,  and 
crystals  of  alum  finally  obtained;  hence  this  powder  was 
alumine.  To  the  liquor  from  which  the  silex  and  alumine 
had  thus  been  separated,  acetic  acid  was  added;  the  whole 
evaporated  to  dryness  ;  the  excess  of  acid  being  removed,  a 
small  quantity  of  water  was  poured  on,  and  after  strong  igni- 
tion, the  precipitate  weighed  4.5. 

Into  a  very  small  tubulated  retort  I  introduced  a  portion 
from  the  same  mass,  whence  the  piece  submitted  to  analysis 
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uras  broken,  and  obtained  over  mercury  the  carbonic  acid  in 
the  usual  manner.  This  was  equal  to  2.32 ;  by  deducting  this 
from  18.5  the  loss  during  exposure  to  red  heat,  we  shall  have 
16.18,  the  proportion  of  water.  The  oxide  of  iron  was  sepa- 
rated from  the  solutions  after  the  addition  of  acetic  acid,  by 
ammonia,  and  weighed  26  parts. 


Silex    .    .     .     . 

.     28. 

Alumine    .     •     . 

.     23. 

Linie     .     .     . 

.     .       4.5 

Carbonic  acid 

.     .       2.32 

Water  .     .     . 

.     .     16.18 

Oxide  of  iron 

.     .     26. 

100 


AGMCULTURE  AND  ECONOMICS. 


Art.  XVII.  On  the  Comparative  QuatUity  of  Nutritious 
Matter  which  may  be  obtained  from  an  Acre  of  Land  when 
cultivated  with  Potatoes  or  Wheat,  by  Dr.  Eli  Ives,  Pro- 
fessor of  Materia  Medica  and  Botany  in  Yale  College. 

JLn  a  good  season  an  acre  of  suitable  land  well  cultivated 
will  produce  400  bushels  of  potatoes.  In  Woodbridge,  a  town 
adjoining  New-Haven,  a  crop  of  600  bushels  of  potatoes  has 
been  obtained  from  a  single  acre.  A  bushel  of  potatoes 
weighs  56  pounds.  Multiply  400,  the  number  of  bushels,  by 
56,  the  weight  of  a  single  bushel,  jgives  22400,  the  number  of 
pounds  of  potatoes  produced  upon  one  acre. 

Thirty  bushels  of  wheat  are  considered  a  good  crop  as  the 
product  of  one  acre  of  land.  About  f  of  wheat  may  be  con- 
sidered as  nutritious  matter. 

According  to  the  experiments  of  Dr.  Pearson  and  Einhoff, 
about  one-third  of  the  potato  is  nutritious  matter.    From  the 
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analysis  of  Einhoff,  7680  parts  of  potatoes  afforded  1153  parts 
of  aUrch — ^fibrous  matter  analogous  to  starch  540  parts — ^albn- 
men  107  parts — mucilage  312  parts.  The  sum  of  these  pro- 
ducts amounts  to  about  one-third  of  the  potatoes  subject  to  the 
experiment. 

Sir  Humphry  Davy  obserres,  that  one-fourth  of  the  weight 
of  potatoes  at  least  may  be  considered  nutritious  matter. 

One-fourth  of  22400,  the  product  of  an  acre  of  ground,  cul- 
tirated  with  potatoes,  is  5600.  The  whole  weight  of  a  crop 
of  wheat  calculated  at  30  bushels  to  the  acre,  and  at  60  pounds 
to  the  bushel,  giyes  1800.  Deducting  one-sixth  from  the  wheat 
as  matter  not  nutritious,  and  the  weight  is  reduced  to  1500. 

The  nutritious  matter  of  the  crop  of  potatoes  to  that  of 
wheat  is  as  5600  to  1500,  or  as  56  to  15. 

The  starch  might  be  obtained  by  a  rfery  simple  machine, 
recommended  by  Parmentier ;  and  in  seasons  when  potatoes 
are  abundant,  the  potatoes  might  be  converted  to  starch,  and 
the  starch  preserved  for  any  length  of  time,  and  used  as  a 
substitute  for  wheaten  flour.  ' 

The  machine  alluded  to  is  a  cylinder  of  wood  about  three 
feet  long  and  six  inches  in  diameter,  covered  with  sheet  tin, 
punched  outward  so  as  to  form  a  coarse  grater,  and  turned  by 
a  crank.  This  cylinder  is  placed  in  a  box  of  boards  whose 
sides  slope  a  little  inward  upon  the  principle  of  a  hopper,  and 
a  tub  of  water  is  placed  beneath.  The  potatoes  are  thrown 
into  this  box,  and  as  the  Crank  is  turned  they  are  crushed,  and 
the  starch  or  fecula  subsides  to  the  bottom  of  the  water.  It 
is  well  known,  that  potatoes  are  largely  used  in  England 
mixed  with  flour  to  form  a  very  good  bread  ;  the  starch  of  the 
potato  would  of  course  answer  much  better. 
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MISCELLANEOUS. 


Art,  XVIII.  Biographical  Notice  of  the  late  Archibald 
Bruce,  M.  D.  Professor  of  Materia  Medioa  and  Mine- 
ralogy  in  the  Medical  Institution  of  the  State  of  New- 
YorkjanA  Queen^s  College^  New-Jersey;  and  Member  of 
various  Learned  Societies  in  America  and  Europe.  With 
a  Portrait. 

(Communicated.) 

JLIoCTOR  Archibald  Bnice,  (the  subject  of  this  Memoir) 
was  a  native  of  the  city  of  New- York,  in  North  America.  He 
was  bom  in  the  month  of  Febraaiy,  in  the  year  seyenteen  - 
hundred  and  seventy-seven.  His  father  ^as,  at  that  time,  at 
the  hettd  qf  the  medical  department  of  the  .British  army,  (tiien 
stationed  at  New- York)  to  which  lie  had  been  attached  from 
his  youth,  having  been  many  years  fHreviously  resident  at  New- 
York,  as  surgion  to  the  artillery  department ;  where  he  was 
married,  ill  or  about  the  year 'seventeen  hundred  and  sizty- 
tevefi.  Id  Judith,  a  daughter  of  Nicholas  Bayard,  formerly  of 
the  same  city,  at  that  time  the  widow  of  Jeremiah  Van  Rens- 
selaer of  Greenbush  ;  by  whom  he  had  another  son,  (who  died 
an  officer  in  the  British  army  in  Ireland)  and  a  daughter,  who 
diiWl  while  a  child.  .;....' 

William  Bruce,  (the  fiither  above.-mentioned,)  and  hte  bro- 
flier  Archibald,  together  with  a  sister,  wereoativesof  the  town 
of  Dumfries  in  Scotland,  where  their  father  was  many  years 
resident  as  the  parochial  clergyman ;  and  so  continued  until 
his  decease,  much  respected. 

Both  sons  applied  themselves  to  the  science  of  medicine  and 
surgery.  William,  as  above  stated,  became  a  physician  in  the 
British  army,  and  died,  in  that  station,  of  the  yellow  fever,  in 
'the  island  of  Barbadoes.  And  Archibald  received  a  commis- 
sion of  surgeon  in  the  British  navy,  in  which  he  continued  until 
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disqualified  bjold  age,  when  he  retired  from  business,  and  died 
a  few  years  since  in  London.  For  many  years  he  acted  as  sur- 
^on  to  the  several  ships  commanded  by  Sir  Peter  Parker, 
captain,  and  afterward  admiral. 

Doctor  William  Bruce,  before  his  final  separation  from  his 
fiunily,  on  the  occasion  of  his  being  ordered  to  the  West-India 
station,  had  always  declared  that  his  son  Archibald  should  ne- 
ver be  educated  for  the  medical  profession ;  and  finally  enjoined 
such  instruction  upon  his  wife  and  friends,  to  whom  the  charge 
of  the  boy  was  committed.  Aifler  his  decease,  the  same  in- 
junction was  repeated  by  the  uncle,  then  in  Europe,  who  was 
ever  averse  to  his  nephew's  making*choice  of  this  profession: 
much  pains  were  therefore  early  exerted  to  divert  him  from 
such  inclination. 

The  momentous  state  of  political  afiairs,  induced  his  mother 
to  send  him  to  Halifax,  under  the  care  of  William  Almon,  M.D. 
a  particular  friend  of  her  husband,  with  whom,  however,  re- 
maining but  a  short  time,  he  returned  to  New- York ;  and  was 
placed  at  a  l>oarding-scho<^  at  Flatbush,  Long  Island ,.^unier  the 
direction  of  Peter  Wilson,  LL.D.  who  was  in  high  standing 
as  a  teacher  of  the  languages. 

In  1791,  he  was  adipitted  a  student  of  the  arts  in  Columbia 
college.  Nicholas  Romayne,  M.D.  was  at  this  tim%  among  the 
physicians  of  highest  consideration  in  New^York,  and  was  en« 
gaged  in  delivering  lectures  on  different  subjects  of  medical 
science  in  Colombia  College.  Having  pursued  the  early  part 
of  his  medical  studies  with  Dr.  William  Bruce,  he  felt  a  gene- 
rous gratitude  for  the  instruction  and  attention  which  he  bad 
received  from  him,  and  endeavoured  to  reqvite  them  by  ad- 
vising with  hisson,  and  promoting  his  vtews,  as  &r  as  lay  in  hii 
power*  Here  commenced  a  friendship  which  increased  with 
advancing  years,  and  terminated  but  with  life.  At  this  period, 
young  Bruce  began  to  evince  a  desire  to  oppose  the  inclination 
of  his  father  and  friends  by  studying  medicine ;  tibis  study,  with- 
out their  knowledge,  and  while  a  student  of  the  arts  in  the 
senior  class,  he  commenced  by  attending  Dr.  Romajme's  lec- 
tures. Such  was  the  strong  bent  i>{  his  mind  towards  the  stud^ 
of  medicine,  and  its  collateral  physicid  pursuits,  titat  the  per- 
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suasion  and  remonstrances  of  his  friends  prored  alike  inefiec- 
tual,  and  he  soon  gave  free  scope  to  the  prevailing  indinatioB. 

The  collection  and  examination  of  minerals,  a  pnnnit  not 
then  at  all  attended  to  in4bis  countiy,  was  his  particular  relief 
from  other  studies  ;  for  even  during  his  recreation,  he  was  ever 
OB  the  look-out  for  something  new  or  instructing  in  mineralogy. 

Dr.  Romayne  being  about  visiting  Europe,  young  Bruce  pur* 
sued  his  studies  with  Samuel  Bard,  M.D. ;  and  having  attended 
the  usual  courses  in  Columbia  College,  he  left  the  United 
States  for  Europe  in  1798,  and  in  1800  he  obtained  the  degree 
of  doctor  in  medicine  from  the  University  of  Edinbuj^h,  after 
defending  a  Thesis,  De  Variola  Vaccina. 

Having  now  finished  his  medical  studies,  he  was  prepared  to 
visit  the  continent  of  Europe  with  peculiar  advantage ;  for  his 
continued  attachment  to  mineralogy,  a  liberal  distribution  of 
American  specimens  then  comparatively  new  in  Europe,  and 
his  social  habits  and  dispositions,  which  were  very  conciliating, 
secured  him  the  best  introductions  from  Edinburgh,  and  laid 
the  foundation  of  permanent  friendships. 

During  a  tour  of  two  yeare,  he  visited  France,  Switzerland, 
and  Italy ;  and  collected  a  mineralogical  cabinet  of  great  value 
and  extent.  After  his  return  to  England,  he  married  in  Lon- 
don, and  came  out  to  New- York  in  the  autumn  of  1803,  to  en- 
ter on  the  active  duties  of  a  practitioner  of  medicine. 

Previous  to  the  year  1805,  the  practice  of  physic  in  the  state 
of  New- York  was  regulated  by  no  public  authority,  and  of 
course  was  not  in  the  happiest  condition  to  promote  the  re- 
spectability and  usefulness  of  the  profession.  To  remove,  as 
far  as  possible,  the  existing  inconveniences,  Dr.  Bruce  became 
an  active  agent,  and  in  conjunction  with  Dr.  Romayne  and 
other  medical  gentlemen  of  New- York,  succeeded  in  estabUsh- 
ing  the  state  and  county  medical  societies,  under  the  sanction 
of  the  state  legislature.  This  act  "may  be  considered  among 
th€  first  efforts  made  in  this  country  to  reduce  medicine  to  a 
regular  science,  by  investing  the  privileges  of  medical  men  in 
the  body  of  the  members  of  the  profession." 

In  the  organization  of  the  College  of  Physicians  and  Sur- 
geons of  the  state  of  New- York,  Dr.  Bruce  and  Dr.  Romayne 
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were  eminenUy  actiye,  and  by  their  anited  exertion  and  perse- 
verance, (opposed  by  much  professional  talent)  they  obtained 
a  charter  from  the  regents.  In  this  new  institution,  as  profes- 
sor of  the  materia  medica,  and  of  his  faTourite  pursuit,  mine- 
ralogy, he  exhibited  the  fruits  of  arduous  study,  with  a  dignity 
of  character,  and  urbanity  of  manner,  which  commanded  the 
respect  of  the  profession,  and  the  regard  of  the  students. 

The  ruling  passion  in  Dr.  Bruce's  mind,  was  a  love  of  natu- 
ral science,  and  especially  of  mineralogy.  Towards  the  study  of 
this  science,  he  produced  in  his  own  country  a  strong  impulse, 
and  he  gaye  it  no  small  degree  of  eclat.  His  cabinet,  composed 
of  yery  select  and  well  characterised  specimens ;  purchased 
by  himself,  or  collected  in  his  own  pedestrian  and  other  tours  . 
in  Europe,  or,  in  many  instances,  presented  to  him  by  dis- 
tinguished mineralpgists  abroad ;  and  both  in  its  extent,  and 
in  relation  to  the  then  state  of  this  country,  yery  yaluable, 
soon  became  an  object  of  much  attention.  That  of  the  late 
B.  D.  Perkins,  which,  at  about  the  same  time,  had  been  formed 
by  Mr.  Perkins  in  Europe,  and  imported  by  him  into  this  coun- 
try, was  also  placed  in  New- York,  and  both  cabinets  (for  both 
were  freely  shown  to  the  curious,  by  their  liberal  and  courte- 
ous proprietors)  contributed  more  than  any  causes  had  eyer 
done  before,  to  excite  in  the  public  mind  an  actiye  interest  in 
the  science  of  mineralogy.* 

Dr.  Bruce,  while  abroad,  had  been  personally  and  Intimately 
c<myersant  with  the  Hon.  Mr.  Greyille,  of  Paddington  Green, 
near  London,  a  descendant  of  the  noble  house  of  Warwick,  the 
possessor  of  one  of  the  finest  private  cabinets  in  Europe,  and 
a  zealous  cultivator  of  mineralogy.  Count  Boumon,  one  of 
those  loyal  French  exiles,  who  found  a  home  in  England,  du- 
ring the  storm  of  the  French  revolution,  was  almost  domesti- 
cated at  Mr.  Greville's,  and  was  hardly  second  to  any  man  in 
mineralogical,  and  particularly  in  crystallographical  knowledge. 

*  The  collection  of  Mr.  Perkins  became,  in  1807,  (partlj  bjr  the  liberality  of  iti 
possenor,  and  partly  by  parchase,)  the  property  of  Yale  CoU^;e,  and  is  new 
in  the  cabinet  of  that  institution.  It  is  beliered  that  few  cabinets  of  equal 
extent,  ever  contained  more  instructive  and  beautiful  specimens,  with  less  that  is 
unmeaning  or  ^super6uous.  The  cabinet  of  Dr.  Bruce  has,  since  his  death,  been 
purchased  by  a  gentleman  in  New-York,  for  6000  dollars.    Editor, 
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His  connexions  with  men  of  science  on  the  continent,  i^ere  of 
the  first  order,  and  to  be  familiar  at  Mr.  GreviUe's,  and  with 
Count  Bournon,  was  to  have  access  to  every  thing  connected 
with  science  in  England  and  France.  Dr.  Bruce  was  also  at 
home  at  Sir  Joseph  Banks's,  the  common  resort  of  learned  and 
illustrious  men.  Thus  he  enjoyed  every  advantage  in  England, 
and  when  he  went  to  the  continent,  the  abundant  means  of  in- 
troduction which  he  possessed,  brought  him  into  contact  with 
the  distinguished  men  of  Paris,  and  of  other  cities  which  he 
visited.  The  learned  and  estimable  Abb6  Haiiy  was  among 
his  personal  friends  and  correspondents;  and  many  others 
might  be  mentioned  in  the  same  character,  whose  names  are 
among  the  first  in  the  ranks -of  science,  in  various  countries  of 
Europe. 

Returned  to  his  own  country,  afteV  being  so  long  familiar 
with  the  fine  collections  in  natural  history,  and  especially  in 
mineralogy,  in  various  countries  in  Europe,  Dr.  Bruce  mani- 
fested a  strong  desire  to  aid  in  bringing  to  light  the  neglected 
mineral  treasures  of  the  United  States.  He  soon  became  a  fo- 
cus of  information  on  these  subjects.  Specimens  were  sent  to 
him  from  many  and  distant  parts  of  the  countsy,  both  as  dona- 
tions and  for  his  opinion  respecting  their  nature.  In  relation 
to  mineralogy  he  conversed,  he  corresponded  extensively,  both 
with  Europe  and  America ;  he  performed  mineralogical  tours  ; 
he  kindly  sou^t  out  and  encouraged  the  young  mineralogists 
of  his  own  country,  and  often  expressed  a  wish  to  see  a  journal 
of  American  mineralogy  upon  the  plan  of  that  of  the  School  of 
Mines  at  Paris.  This  object,  it  is  well  known,  he  accomplished, 
and  in  1810,  published  the  first  number  of  this  work.  Owing 
to  extraneous  causes,  it  was  never  carried  beyond  one  volume ; 
but  it  demonstrated  the  possibihty  of  sustaining  such  a  work  in 
the  United  States,  and  will  always  be  mentioned  in  the  history 
of  American  science,  as  the  earliest  original  purely  scientific 
journal  of  America. 

Dr.  Bruce  had,  in  a  high  degree,  the  feelings  of  a  man  of  sci- 
ence. He  was  ever  forward  to  promote  its  interests,  and  both 
at  home  and  abroad,  was  considered  as  one  of  its  most  distin- 
guished American  friends. 
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Many  ttrangen  of  distinctioQ  came  introduced  (o  him,  and 
his  urbanity  and  hospitality  rarely  left  him  without  guests  at 
bis  board.  During  the  latter  part  of  his  life,  he  seems  to  hare 
been  less  interested  in  science.  His  journal  had  been  so  long 
suspended,  that  it  was  considered  as  virtually  relinquished ;  his 
health  was  undermined  by  repeated  attacks  of  illness,  and  sci- 
ence and  society  had  to  lament  his  sudden  departure,  when  he 
had  scarcely  attedned  the  meridian  of  Ufe. 

He  died  in  his  native  place  on  the  22d  of  February,  1818, 
of  an  apoplexy,  in  the  41st  year  of  his  age. 


INTELLIGENCE. 


Art.  XIX.     1.  Dr.  J.  W^  Webster's  Lectures. 

Ur.  J.  W.  Webster,  some  months  since,  conunenced  a 
course  of  Lectures  in  the  town  of  Boston,  on  Geology  and 
Mineralogy.  Having  finished  his  first  course,  he  is  now  oc- 
cupied with  a  second  on  the  same  subjects,  and  we  understand 
receives  the  patronage  of  some  of  the  most  respectable  citi- 
zens of  Boston  and  its  vicinity.  He  makes  Geology  the  ground- 
work of  his  plan,  and  fills  up  by  describing  the  metak  and 
minerals  met  with  in  each  class  of  rocks,  after  the  rock  has 
been  noticed.  A  pretty  full  account  is  given  of  the  coal  for- 
mations, (several  of  which  Dr.  W.  has  visited)  and  of  the 
modes  of  searching  and  boring.  A  view  is  given  of  the  for- 
nations  of  Paris  and  the  Isle  of  Wight,  with  specimens  from 
those  districts. 

In  the  volcanic  part,  a  description  (from  personal  observa- 
tion) is  given  of  St.  Michael's.  The  structure  of  veins ;  the 
forming  and  destroying  efiects  of  water ;  the  physiognomy  of 
the  dry  land  and  submarine ;  the  origin  of  islands  and  coral 
reefii,  and  a  view  of  the  principal  mountain  ranges  throughout 
the  world  conclude  the  coune. 


Digitized  by 


Googk 


ScUfUiJic  Intelhg€n$i0  ^05 


J.  Dr.  Web$ter's  Cabinet. 

Dr.  Webster,  having  spent  two  or  three  years  in  Europe, 
in  professional  studies,  during  which  time  he  devoted  much 
attention  to  mineralogy  and  geology,  with  the  ample  aids 
afforded  by  the  cabinets  and  distinguished  teachers  in  Scotland, 
France,  and  England,  has  recently  returned  to  his  own  coun- 
try, and  has  brought  with  him  a  very  select  and  considerably 
extensive  cabinet  of  minerals,  with  which,  and  with  American 
Specimens,  he  illustrates  his  lectures.  We  understand  that 
the  collection  contains  some  thousand  specimens,  and  is  geod 
in  the  English  and  Scotch  minerals  ;  also  in.  the  Siberian  cop- 
pers ;  it  contains  a  suite  of  three  hundred  geological  specimens 
from  Freyberg,  from  granite  to  gravel.  The  geological  part 
is  extensive,  and  was  increased  by  liumerous  pedestrian  tours 
in  England  and  Scotland ;  most  of  the  geological  specimens 
have  been  examined,  in  company  with  Professor  Jameson. 
The  volcanic  part  is  good,  from  the  extensive  opportunities 
which  Dr.  Webster  enjoyed  in  the  Azores,  in  which,  on  his 
return  to  this  country,  he  spent  some  time,  and  found  much  to 
interest  him.  His  observations  will  soon  be  given  to  the  pub- 
lic, in  a  work  entitled  Remarks  on  the  Azores  or  Western  Islands. 

It  is  well  known  that  they  are  volcanic,  and  of  course  afford 
the  usual  volcanic  substances.  The  most  interesting  part  is 
that  occupied  by  the  boiling  fountains,  in  many  respects  similar 
to  the  Geysers  of  Iceland,  excepting  that  the  water  is  not 
ejected  to  any  considerable  height ;  but  the  incrustations,  the 
sinter,  and  sulphur,  are  every  way  equal  to  any  specimens 
which  Dr.  Webster  saw  in  Sir  G.  Mackenzie's  collection. 

We  are  much  gratified  in  noticing  both  what  Dr.  Webster 
has  done  and  is  still  doing.  We  are  persuaded  that  he  will 
do  much  towards  promoting  the  cultivation' of  American  mine- 
ralogy and  geology,  and  especially  in  the  enlightened  commu- 
nity in  which  he  resides. 

We  cordially  wish  him  success,  and  trust  that  it  will  b^  en- 
sured by  the  patronage  of  the  citizens  of  Bostan* 

Vol.  I....N0.  3.  24 
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3.  Suppoied  identity  of  Copal  and  Amber, 

A  correspondent,  whose  paper  is  withheld  from  publication 
till  some  additional  experiments  can  be  made,  conceives  that 
oopal  and  amber  are  originallj  the  same  substance,  and  the 
product  of  the  same  tree. 

4.  The  NEeRONiTE. — {A  tuppo$ed  new  mineral,) 

Extract  of  a  letter  from  Dr.  H.  H.  Hayden  of  Baltiinore,  to  ikt 
Editor^  dated  January  6,  1819. 

<'  It  (the  necronite)  occurs  in  a  primitive  marble,  or  lime- 
stone, which  is  obtained  21  miles  from  Baltimore,  and  a  small 
distance  from  the  York  and  Lancaster  road.  It  was  first  no- 
ticed by  myself  at  Washington's  monument,  in  which  this  mar- 
ble is  principally  employed. 

'*  It  occurs,  for  the  most  part,  in  isolated  masses  in  the 
blocks,  or  slabs;  both  in  an  amorphous  and  crystallized  state. 
It  is  most  commonly  associated  with  a  beautiful  brown  mica, 
of  the  colour  of  titanium;  small  but  regular  crystals  ofsul- 
phuret  of  iron,  tremolite,  and  small  prismatic  crystals  of  tita- 
nium, which  are  rare.  The  form  of  the  crystals  is  a  rhom- 
boid, approximating  very  much  to  that  of  the  felspar,  and 
which  has  inclined  some  to  consider  it  as  such.  Also,  the  hex- 
aedral  prism,  resembling  that  of  the  beryl.  This  form  is  rare, 
and  has  not,  as  yet,  I  believe,  been  found  complete.  Its  colour 
is  a  bluish  white,  and  clear  white.  Its  structure  much  resem- 
bles felspar,  being  lamellar;  sometimes  opaque,  semi-trans- 
parent and  transparent,  at  least  in  moderately  thin  pieces.  It 
scratches  glass,  carbonat  of  lime,  and  even  felspar,  in  a  iligkt 
degree.  In  all  our  efforts,  it  has  been  found  infusible,  per  se, 
or  with  borate  of  soda,  and  even  from  all  the  force  of  heat 
that  could  be  excited  in  a  smith's  furnace,  it  came  out  un* 
changed  in  any  degree.  The  acids  seem  to  have  no  sensible 
effect  upon  it,  either  cold  or  hot.  This  is  all  that  I  can  say 
of  it  at  present,  except  that  it  possesses  a  most  horrid  smell.* 

*  On  account  of  itf  peculiar  cadaverous  odoar  Dr.  Hayden  proposes  to  call  Uu't 
mineral  (shoald  it  prove  to  be  a  new  one)  Necronite,  from  tke  Greek  Nta^sc. 
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I  hare  since  found  in  a  marble  of  the  lam^  kind,  but  from  a  dif- 
ferent quarry,  and  a  few  miles  distant  from  the  first,  a  quartz 
almost  as  fetid  as  the  necronite,  and  likewise  associated  with 
small  prisms  of  titanium. 

"  These  substances  carry  with  them  a  degree  of  interest 
in  another  point  of  view.  They  seem  to  invalidate  the 
opinion  that  the  fetid  smell  of  secondary  limestone,  slate,  kc. 
is  derived  from  the  decomposition  of  animal  matter.  As  thetir 
gangue  is  decidedly  a  rock  of  primitive  formation.^' 

Another  new  mineral  observed  by  Dr.  Hayden, 
^<  Exclusive  of  the  interest  which  the  necronite  has  excited 
with  me  and  several  others^  I  have  besides  stumbled  upon 
another  subirtance,  if  possible  still  more  interesting.  1  dis- 
covered it  in  an  imperfect  state,  about  4  years  since,  but  not 
until  recently  have  I  been  able  to  find  it  perfect,  in  beautiful 
garnet  coloured  cubic  crystals  ^  of  an  inch  square  or  nearly. 
Thesie  crystals  are  very  liable  or  subject  to  decomposition,  in 
which  state  they  present  a  perfect  but  spongy  cube.  Although 
they  resemble  the  cubic  zeolite,  yet  they  have  nothing  of  its 
character  with  them  besides." 

Remark, 

Dr.  Hayden  without  doubt  dlludes  to  the  chahasie  of  the 
Abb6  Haiiy,  formerly  but  inaccurately  called  the  cubic  zeolite  ; 
for  it  is  really  a  rhomboid  very  nearly  approaching  a  cube — 
its  angles  being  93«  48',  and  SG®  12". 

5.  Preservation  of  Dead  Bodies. 
From  Thenard*8  Chemistry y  vol.  iii.  Paris  ed.  p.  713. 

The  author  declines  describing  the  methods  of  embalming 
Gonunonly  employed,  and  proceeds  to  describe  the  mode  which 
was  for  the  first  time  employed  by  Dr.  Chaussier. 

**  This  process  consists  in  placing  the  dead  body  thoroughly 
emptied  and  washed,  in  water  kept  constantly  saturated  with 
corrosive  sublimate.  This  salt  gradually  combines  with  the 
flesh,  gives  it  firmness,  renders  it  imputrescible,  and  incapable 
^  being  attacked  by  insects  and  worms* 
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*^  I  hare  teeii,  (adds  the  author)  a  head  thus  prepared, 
which  had  heen  exposed  alternately  to  the  sun  and  rain  during 
several  years,  without  having  suffered  the  slightest  change. 
It  was  very  little  deformed,  and  easily  recognized,  although 
the  flesh  had  hecome  as  hard  as  wood." 

6.  Matches  kiitdlino  without  fire. 
{From  Thenard's  Chemistry,  Vol.  ii.  p.  625.) 

This  match  is  prepared  hy  mingling  two  parts  of  the  oxy- 
muriate  of  potash  and  one  of  sulphur,  which  hy  means  of  a 
little  gum  is  attached  to  a  coonnon  sulphur  match.  This  match 
on  being  dipped  into,  or  rather  slightly  wet  with,  strong  sul- 
phuric acid,  (oil  of  vitriol)  immediately  catches  fire. 

The  author  has  not  added  the  caution  that  the  sulphur  and 
salt  should  be  pulverized  separately ;  if  rubbed  together  in  a 
mortar,  they  will  exf^ode  with  some  danger  to  the  operator, 
provided  the  quantity  be  over  a  few  grauis. 

Matches  made  upon  this  priiici{de,  have  been  for  sometime 
made  and  sold  in  this  country.  They  are  sometimes  put  up 
in  little  japanned  cases  with  a  small  phial,  from  which  when  in- 
verted with  the  mouth  open,  nothing  will  drop,  and  yet  the 
match  kindles  on  being  Uirust  in  quite  to  the  bottom.  The 
truth  is,  these  bottles  contain  a  little  amnnthos  moistened  with 
tolphuric  acid,  wixich  thus  kindles  Ibe  match,  but  as  the  acid 
soon  weakens  by  attracting  water  frraa  tite  air,  it  is  better  to 
use  a  phial  of  the  acid  in  the  liquid  state.  A  few  drops  answer 
the  purpose,  and  when  this  is  weakened,  it  is  easily  renewed. 

7.  Cleaveland*8  Mineralogy. 

Our  opinion  of  this  work  was  fully  expressed  in  the  review 
of  it  in  our  first  number.  In  the  £dinbui)gh  Review  fi^r  Sep- 
tember, 1818,  this  work  is  again  reviewed,  and  in  a  manner 
which  must  gratify  every  friend  to  American  science.  It  will 
be  necessary  to  cite  only  a  single  gentc^nce.  Afler  commend- 
ing the  condensed  and  honest  manner  in  which  the  work  is  print- 
ed, (for  they  say,  that  the  same  matter  which  here  fills  one  vo- 
lume would  in  England  have  been  spread  over  three,)  the  re- 
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viewer  adds,  **  We  should  be  glad  to  see  it  reprinted  exactly 
upon  the  plan  of  the  original ;  and  we  have  no  doubt  that  it 
would  be  found  the  most  useful  work  on  mineralogy  in  our  kui" 
guage,'^    More  need  not  be — ^more  scarcely  could  be  said. 

8.  A  new  Alkali. 
A  new  alkali  has  recently  been  discovered  in  Sweden,  by 
M.  Arfwedson.  It  is  found  in  the  petalite,  a  mineral  from 
Utoen,  in  Sweden,  in  a  proportion  not  over  6  pr.  ct. ;  also  in 
the  triphane  or  spodumene,  in  the  proportion  of  8  per  cent, 
and  in  what  is  called  crystallized  lepidolite,  in  the  proportion 
of  4  per  cent.  In  its  general  properties  it  very  nearly  resem- 
bles the  other  alkalies.  When  heated  in  contact  with  platinum 
it  acts  on  it.  In  the  galvanic  circuit  it  was  decomposed  *'  with 
bright  scintillations,  and  the  reduced  metal  being  separated, 
afterward  burnt."  This  metal  resembles  sodium.  The  new 
alkali  has  been  palled  lithia.  (Jour,  of  Science  of  the  Roy,  ImU) 

9.  IgnUed  Platinum  Wire, 

In  our  last  we  mentioned  the  lamp  without  flame,  the  igni- 
tion of  platinum  wire  being  sustained  by  means  of  the  vapour 
of  alcohol. 

Sir  H.  Davy  has  discovered  that  the  vapour  of  camphor 
answers  the  same  purpose :  "  If  a  piece  of  camphor,  or  a  few 
small  fragments  in  a  heap,  be  placed  in  any  convenient  situa- 
tion, as  on  a  shilling,  the  bottom  of  a  glass,  &c.  and  a  piece  ofpla- 
tiDum  wire,  either  coiled  or  pressed  up  together,  be  heated 
and  laid  upon  it,  the  platinum  will  g}ow  as  long  as  any  camphor 
remains,  and  will  frequently  light  it  up  into  a  flame." 

Jour,  Roy,  Lut, 
10.  Red  Rain, 

A  red  rain  fell  in  Naples,  (March  14,  1818,)  the  common 
people  were  much  alarmed,  and  called  it  blood  or  fire. 

An  earthy  powder  was  collected,  which  when  dry  was  yel- 
low, unctuous,  and  of  an  earthy  taste ;  its  specific  gravity 
2.07. 

Its  analysis  presented  silex  33 — alumine  1 5.5— chrome  1. 
iron  14.5— carbonic  acid  9.,  and  a  combustible  substance  of  a 
carbonaceous  nature. 
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It  is  thoQ^t  that  this  powder  had  not  a  Tolcanic  origin,  and 
that  the  presence  of  chrome  assimilates  it  with  meteoric 
stones.  Rid. 

11.  Gneph4d%um, 
Professor   Ires    has   discovered  a  new   species  of    gne- 
phaliom  with  decurrent  leaves,  of  which  a  plate  and  descrip- 
tion will  appear  in  our  next  number. 

12.  Augite. 
M.  Haiiy  has  united   the  fassalite  and  the  bakalite  with 
Hke  sahlite,  a  sub-species  of  augite.     (See  Mem.  of  the  Muse- 
um of  Nat.  Hist.  Tol.  3.) 

13.  A  New  Vegetable  Alkali^ 
Has  been  found  by  Messrs.  Pelletier  and  Caventon  in  the 
Feve  St.  Ignace  and  the  Nux  Vomica.     It  has  been  named  the 
Taucquehn,  in  honour  of  M.  Vaucquelin.     (Journal  de  Physi- 
que, for  Aug.  1818.) 

14.  New  Minerals, 
Two  new  mineral  species  have  been  discovered,  the  scor- 
rodite  from  Schnuburg  in  Saxony,  and  the  tungstate  of  lead 
from  Zinnwald  in  Bohemia.     Ibid. 

15.  New  Metal, 
A  new  metal  has  been  discovered  by  Berzilius,  in  the  mines 
*of  Fahlun  in  Sweden,  to  which  he  has  given  the  name  of  Sele- 
nium.    Und. 

16.  Pure  Alwmine, 
A  large  bed  of  this  substance,  perfectly  pure,  has  been  found 
at  Argenton,  Department  de  L'Endre.     Ibid. 

17.  Collections  of  American  Minerals. 
We  are  informed  that  under  the  auspices  of  Col.  Gibbs,  a 
collection  of  American  minerals  by  states,  according  to  the  ar- 
rangement of  the  minerals  of  the  departments  of  France,  in 
the  cabinet  of  the  school  of  mines  at  Paris,  was  begun  some 
lime  since,  at  the  rooms  of  the  Hist.  Society  in  New-York ; 
and  recently  in  the  University  of  Cambridge,    In  the  arrange- 
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ment  of  the  latter,  he  has  been  assisted  by  Dr.  J.  W.  Webster^ 
lecturer  on  mineralogy  and  geology  in  Boston. 

18.  C.  S.  RafinesquBy  Esq. 
We  are  requested  to  announce  that  a  Journal  of  this  gentle- 
man's "  Travels  and  Discoveries  in  the  West,  will  be  publish- 
ed this  year  by  Cramer  and  Spear  of  Pittsburg,  and  that  the 
results  of  his  zoological  and  botanical  labours  consist  in  the  dis- 
covery of  about  15  new  genera,  and  180  new  species  of  plants; 
about  75  new  genera,  and  600  new  species  of  animals,  where- 
of nearly  70  are  new  fishes,  20  new  quadrupeds,  30  new  rep- 
tiles, 112  new  shells,  250  new  fossils,  &c."  "  He  has  inquired 
how  the  deep  valleys  have  been  excavated,  where  lakes  exist- 
ed, where  the  old  falls  of  the  Ohio  were,  the  extent  and  origin 
of  the  coal  region,  &c." 

19.  Medical  College  of  Ohio. 
Extract  of  a  letter  from  Cincinnati^  Jan.  lOt^,  1819. 
The  legislature  of  the  state  of  Ohio  have  just  established  a 
medical  college  in  this  city,  and  have  by  an  unanimous  vote 
passed  a  law  incorporating  the  Faculty.  In  the  act,  Dr.  Sa- 
muel Brown  of  Alabama  is  named  as  Professor  of  Anatomy,  Dr. 
Daniel  Drake  of  Cincinnati,  Professor  of  the  Institutes  and 
Practice  of  Medicine,  Dr.  Coleman  Rogers,  Professor  of  Sur- 
gery, and  Dr.  Slack,  Professor  of  Chemistry.  Thie  other  Pro- 
fessors are  to  be  appointed  by  the  Faculty,  and  it  is  believed 
that  Dr.  Richardson  of  Lexington,  Kentucky,  will  be  called  to 
the  Obstetrical  chair.  Very  high  expectations  are  entertained 
of  the  importance  of  this  institution  in  the  west. 

20.  Notes  on  Ohio. 

Caleb  Atwater,  Esq.  of  Circleville,  Ohio,  has  issued  propo- 
sals for  publishing  the  above  work,  (mentioned  in  our  last  num- 
ber) with  a  prospectus  exhibiting  its  principal  features.  We 
doubt  not  it  will  contain  valuable  information  concerning  a  very 
interesting  portion  of  the  United  States,  and  every  effort  on  the 
part  of  men  of  intelligence  and  enlarged  views,  to  make  the 
western  and  southwestern  states  better  known,  deserves,  and  it 
is  believed  will  receive,  adequate  support. 
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21.  Diicotery  of  American  Tungiten  and  Tellurium^       \ 

Neither  of  these  metab,  so  far  as  we  are  informed,  has  heen 
announced  as  existing  in  either  of  the  Americas.  It  is  well 
known  to  mineralogists,  that  tungsten  is  very  rare,  and  thattefl- 
lurium  is  found  only  in  Transylrania. 

We  hare  now  the  pleasure  to  state  that  hoth  these  metals 
exist  in  the  Bismuth  mine,  in  the  town  of  Huntington,  parish 
of  New  Stratford,  in  Connecticut,  20  miles  west  of  New-Haven. 

During  the  examination  of  some  ores,  brought  to  us  by  Mr. 
Ephraim  Lane,  the  proprietor  of  this  mine,  we  obtained  the 
tungsten  in  the  state  of  yellow  oxid,  and  the  tellurium  in  the 
metallic  state. 

The  tungsten  is  stated  to  be  abundant  in  the  mine  ;  it  is  the 
ferruginous  species,  known  to  mineralogists  by  the  name  of 
wolfram. 

We  cannot  yet  say  whether  the  tellurium  is  abundant,  bar- 
ing obtained  it  from  only  two  pieces ;  from  these  we  extracted 
also  tungsten,  so  that  it  may  possibly  constitute  a  new  mineral 

species.  Further  particulars  will  be  given  in  our  next  Number. 

-J 
22.    Mr,  Sheldon^s  Application  of  Chesnut  Wood  to  the  Arts 

of  Tanning  and  Dying, 

REMARKS. 

A  considerable  time  since,  we  were  confidentially  made 
acquainted  with  the  discovery  detailed  in  the  following  letter. 
We  have  repeated  the  most  important  of  Mr.  Sheldon's  expe- 
riments, both  in  relation  to  tanning  and  dying,  and  are  well  sa- 
tisfied that  the  discoverer  has  not  overrated,  or  erroneously 
estimated,  the  value  of  his  own  results.  We  are  persuaded 
that  the  highly  useful  arts  alluded  to,  will  derive  important  aid 
from  the  use  of  a  material  so  abundant  and  cheap  as  chesnut 
wood. 

To  Professor  Silliman, 

Springfield,  Mass,  Feb.  27,  1819. 
Dear  Sir, 
I  SEND  you  a  more  particular  account  of  the  newly  disco- 
vered properties  of  the  chesnut. 
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This  tce^i  Fagw  Coita^^ay  Linn*  it  very  abundant  in  New- 
England  and  the  middle  states  ;  and  occurs  in  the  mountainous 
dlistricts,  as  far  southward  as  South-Carolina,  or  perhaps  even 
Georgia.  It  is  one  of  the  stateliest  trees  of  the  forest ;  scarcely 
less  distinguished  by  the  beauty  of  its  foliage,  than  by  the  du- 
rability of  its  wood. 

By  repeated  analyses,  conducted  with  the  minutest  attention 
to  every  circumstance  which  could  ensure  accuracy,  it  appears^ 
incredible  as  it  may  seem,  that  the  chesnut  wood  contains  twice 
as  much  tannin  as  ross'd*  oak  bark^  and  six-sevenths  as  much 
colouring  matter  (which  gives  a  black  with  iron,)  as  logwood. 
I  am  aware  that  nothing  could  be  farther  from  the  common  ap- 
prehension than  such  results ;  but  the  uniform  succes^^of  a 
great  variety  of  experiments  in  tanning  and  dying,  in  addition 
to  the  other  kind  of  evidence,  should  satisfy  the  most  incre- 
dulous. 

The  leather  tanned  with  it,  has,  in  every  instance,  been  su* 
perior  to  that  tanned  in  a  comparative  experiment,  with  oak 
bark  ;  being  firmer,  less  porous,  and  at  the  same  time  more 
pliable.  The  reason  for  this  difference,  will  probably  be 
found  in  the  high  state  of  oxygenizement  of  the  bark,  particu^ 
larly  of  the  epidermis,  by  which  it  is  rendered  to  a  certain 
degree  acrid  and  corrosive.  Dr.  Bancroft  was  perhaps  the 
first  who  noticed  the  oxygenizement  of  barks.  He  attributeff 
the  dark  brown  colour  of  the  epidermis  of  his  quercitron,  to 
this  cause ;  and  as  a  confirmation  of  the  idea,  I  have  observed 
that  ink  made  of  the  epidermis  of  another  kind  of  bark,  though 
at  first  not  to  be  distinguished  by  the  colour  from  that  made 
of  the  cellular  and  corticd  parts,  is  incomparably  less  perraa'- 
Bent. 

As  a  material  for  making  ink,  the  wood  of  the  chesnut  is 
probably  unrivalled.  Combined  with  iron  in  any  proportion, 
it  gives,  as  it  is  dilute  or  concentrated,  a  pure  blue  or  blue* 
black ;  while  galls,  sumach,  &c.  kfi>  unless  combined  with  a: 
greater  proportion  than  is  consistent  with  the  highest  degree 
of  permanency,  afford  a  black  more  or  less  inclining  to  a  red- 

*  Hiat  U,  the  inner  baric  deprived  of  the  epideonif  or  ovter  baHc^  by  the  abar- 
tBg  knife. 

VolJm.,No.  3.  26 
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dish  brown.  The  lake  of  the  chesnut  is  indeed  a  blue,  and  not 
to  be  distinguished  by  the  eye  from  indigo  ;  but  when  diffused 
on  paper,  this  same  substance  becomes  an  intense  shining  black. 
In  dying,  little  difference  is  observable  between  the  chesnut 
and  galls,  and  sutnach,  except  that  the  former  has  a  rather 
greater  affinity  for  wool,  &c.  than  the  latter,  and  of  course  re- 
quires less  boiling.  Its  permanency  has  been  completely 
tested  by  long  exposure  to  the  sun  and  the  weather ;  but  no 
doubt  can  exist  on  this  head,  if  the  position  of  Berthollet  be 
true,  that  permanent  blacks  are  formed  only  by  the  combina- 
tion of  iron  and  tannin. 

To  prepare  the  chesnut  wood  for  the^purposes  of  tanning,  a 
mode  has  been  devised  for  reducing  it  to  a  suitable  degree  of 
fineness.  This  method  consists  in  the  application  of  knives, 
either  in  the  direction  of,  or  transversely  to  the  grain,  by  a  rota- 
tory motion.  This  mode  obviously  involves  the  ^eatest  possible 
economy  of  moving  power.  Messrs.  B.  and  M.  Stebbins,  of 
West-Springfield,  who  are  making  arrangements  for  going  large- 
ly into  the  exportation  of  the  article,  have  in  construction  a 
^machine  upon  this  plan. 

As  might  be  .expected,  the  inspissated  aqueous  extract  of  the 
chesnut,  bears  a  near  resemblance  in  many  particulars,  to  ca- 
techu. Professor  Dewey,  of  William's  College,  who  at  my  re- 
quest, has  gone  through  an  extensive  and  elaborate  course  of 
experiments,  infi)rmed  me  that  he  obtained  a  quarter  more  of 
the  gelatinous  precipitate  from  the  former,  than  from  the  latter. 
By  the  taste,  the  two  substances  are  not  to  be  distinguished, 
except  that  the  former  is  more  pungent.  It  leaves  upon  the 
tongue,  the  same  permanent  and  refreshing  sweetness,  for 
which  the  other  is  so  much  prized  in  the  east ;  where  it  is  used 
as  an  article  of  luxury,  with  betel  nut.  Might  not  the  extract 
be  advantageously  substituted  for  catechu,  in  the  celebrated 
life  preserving  composition  of  Dr.  Pearson  ;  the  object  being 
to  concentrate  the  greatest  possible  quantity  of  nutritious  and 
,  tonic  substances  in  the  smallest  weight. 

The  colouring  properties  of  the  two  substances,  are  entirely 
different.  After  the  discovery,  twelve  or  fifteen  years  since,  of 
the  composition  of  the  terra  japonica,  attempts  were  made  in 
England  to  introduce  it  into  the  materia  Ungentia,  as  a  substi- 
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tute  for  galls ;  but  unfortunately,  like  the  extract  of  quepcitron, 
it  affords  with  iron  nothing  but  a  meagre  olive  ;  and  Dr.  Ban- 
croft states,  that  in  a  great  number  of  trials,  he  was  unable,  by 
the  greatest  accumulation,  to  produce  any  thing  like  a  black, 
even  upon  wool,  much  less  upon  cotton  and  silk. 

A  singular  fact,  which  I  observed  in  the  course  of  my  expe- 
riments, is  worthy  of  notice.  I  had  prepared  for  a  certain 
purpose,  solutions  from  the  wood  of  the  trunk  of  a  tree,  about 
three  feet^  and  from  that  of  a  limb  about  three  inches  in  di- 
ameter. The  same  quantity  of  wood  and  of  the  solvent  was  « 
employed  in  both  cases.  On  adding  to  each  the  same  quan- 
tity of  the  solution  of  gelatine,  abundant  precipitates  immedi- 
ately appeared,  as  usual,  apparently  much  the  same  in  quantity ; 
but  to  my  astonishment,  the  size  of  the  seversd  congeries  in 
each,  bore  a  near  proportion  to  that  of  the  sticks  from  which 
they  were  obtained,  not  differing  much  from  that  of  middling 
and  of  very  small  flakes  of  snow.  Is  not  this  an  extraordinary 
fact,  evincive  of  a  complication  in  the  arrangement  of  these 
bodies  hitherto  unsuspected.  May  it  not  at  some  future  pe- 
riod, lead  to  a  nomenclature  of  precipitates ;  affording,  like  the 
chrystallography  of  Haiiy,  a  new  and  accurate  mode  of  determin- 
ing the  compositions  of  substances  ;  and  perhaps  throwing  light 
upon  the  obscure  subject  of  chemical,  or  if  you  please,  electro- 
chemical affinities.  The  size  of  a  stick  might  probably  be  as- 
certained with  almost  as  much  precision,  as  by  actual  admea- 
surement The  solutions  in  this  experiment,  were  formed  by 
maceration  in  cold  weather.  When  hot  water  was  employed, 
and  the  process  was  completed  in  two  or  three  hours,  the  ap- 
pearance of  the  precipitate  was  very  different,  the  congeries 
being  smaller,  irregular,  and  not  well  defined. 

I  have  only  to  add,  that  having  taken  measures  to  secure  the 
discovery,  both  in  this  country  and  Europe,  it  is  my  wish  to 
bring  it  into  general  use  as  speedily  as  possible. 
I  am,  Sir,  very  respectfully. 

Your  obedient  servant, 

WILLIAM  SHELDON. 

P.  S.  In  a  short  article  for  some  future  number,  I  may  send 
you  an  account  of  the  operation  of  the  machine,  and  of  some 
other  particulars. 
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23.  AidUumal  neU  cmetming  ike  Twngtien  and  Tellurium. 

We  hare  not  room  to  insert  in  tlie  {^resent  number,  a  de- 
scription and  a  chemical  examination  of  the  ores  of  tungsten  and 
tellnrium  recently  discorered  in  Connecticut;  they  will  ap- 
pear in  our  next. 

In  the  mean  time  it  may  be  stated,  that  the  tungsten  and  tel- 
lurtum  are  found  blended  in  the  same  pieces,  but  whetiier  in 
mere  mixture,  or  in  chemical  combination,  is  not  yet  quite  de* 
termined.  Many  specimens  of  the  tungslen  exist  without  the 
teUurium,  but  every  piece  which  has  afforded  tellurium  has  al* 
so  afforded  tungsten,  and  in  greater  abundance.  Even  in  well 
defined  crystals,  both  metals  haye  been  found  in  the  same  crys- 
tal, and  where  the  external  appearance  was  homogeneous.  In 
other  specimens  a  difference  seems  to  be  apparent,  and  a  pro- 
per ore  of  tellurium  appears  to  be  blended  with  a  proper  ore 
of  tungsten.  This  latter  ore  is  the  wolfram,  composed  of  oxid 
of  tungsten,  or  as  some  choose  to  say,  tungstic  oxid  combined 
with  iron  and  manganese.  The  crystals,  however,  are  octahe- 
dral, a  fact  which  we  believe  is  not  mentioned  of  this  species  by 
authors,  although  this  form  is  found  in  the  calcareous  tungsten. 

The  Bismuth  mine  in  which  these  ores  are  found  is  the 
property  of  Mr.  Ephraim  Lane.  Letters  addressed,  post  paid, 
to  him  at  New  Stratford,  town  of  Huntington,  Connecticut, 
will  find  him  through  the  Post  Office ;  and  he  will,  for  a  rea* 
sonable  compensation,  pack  boxes  more  or  less  extensive,  for 
mineralogists  and  others.  As  Mr.  Lane  is  by  occupation  a 
farmer,  and  is  obliged  to  blast  a  quartz  gangue  in  order  to  ob- 
tain his  specimens,  he  cannot  be  expected  to  transmit  them 
gratis.  His  mine,  which  has  been  sunk  only  ten  feet,  affords 
native  bismuth,  native  silver,  magnetical  and  common  iron  py- 
rytes,  and  copper  pyrites,  (the  two  latter  crystallized)  ga- 
lena, blende,  tungsten,  tellurium,  &c. 

It  is  expected  that  the  shaft  will  soon  be  sunk  deeper,  when 
probably  a  more  abundant  supply  of  good  specimens  will  be 
obtained. 

N.  6.  The  silver  and  galena  are  the  least  abundant. 
March  Bih,  1819. 
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Art.  I.  On  the  Oeotogt/f  Mneralogy,  Scenery^  and  Ctm- 
osities  of  Parts  of  Virginia,  Tennessee,  and  of  the  Alabama 
and  Mississippi  Territories,  ^c.  with  Miscellaneous  Re' 
marks,  ^c.  In  a  Letter  to  the  Editor*  By  the  Rev.  Elia^ 
Cornelius. 

(Concluded  from  pag«  226.) 

J.  WILL  conclude  this  part  of  the  Darrative  with  a  hrief  no- 
tice of  a  few  curiosities  occurring  in  the  region  which  hai 
been  described^ 

Caues, 

1.  It  is  well  known  that  it  furnishes  a  great  number  of  in- 
{eresting  caves.  They  are  found  alike  in  the  inchned  and  ho- 
rizontal strata.  Some  of  them  are  several  miles  in  extent,  and 
^ord  fine  specimens  of  earthy  and  alkaline  salts. 

Wier's  cave  in  Virginia  has  been  described  by  Mr.  Kain. 
I  have  in  my  possession  a  map  of  its  most  important  apart- 
ments, including  its  whole  length,  copied  from  a  survey  made 
by  Mr.  J.  Pack  in  Oct  1806  ;  also  the  notes  of  another  sur- 
vey made  in  May  1816,  by  the  Rev.  Conrad  Speece  of  Augustar 
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county,  and  Hr.  Robert  Gnttan ;  which,  with  im  explanatioB, 
and  particular  description,  I  hope  to  be  able  to  transmit  ta  you 
at  a  future  time. 

From  these  surreys,  it  appears  that  the  whole  extent  of  the 
cave,  hitherto  discovered,  does  not  exceed  eight  hundred  yards. 
This  was  the  length  stated  to  me  by  the  guide,  when  1  visited 
it  in  August,  1817.  1  cannot  but  think  there  is  some  mistake 
in  Mr.  Kain's  remark,  that  "  it  is  a  mile  and  a  hidf  in  extent." 
I  spent  four  hours  in  examining  every  accessible  part,  and  by 
permission  of  Mr.  Henry  Bingham,  the  owner,  made  a  large 
coUection  of  specimens,  which  were  transmitted  for  the  Cabi- 
net of  Tale  CoUege.* 

Tke  Mtwral  Bridge. 


S.  My  object  in  naming  this  celebrated  curiosity,  is  not  to 
l^ve  a  new  description  of  it,  but  merely  to  furnish  a  correct 
account  of  its  dimensions.  1  visited  it  in  company  with  the 
Rev.  Mr.  Huson,  who  had  previously  found  its  height  by  a 
cord,  to  be  two  hundred  and  ten  feet.  We  now  found  it  by 
the  quadrant,  to  be  two  hundred  and  eleven  feet,  and  the  arch 
through  the  centre  about  forty  feet. 

Some  have  attempted  to  account  for  this  great  curiosity,  by 
supposing  that  a  convulsion  in  nature  may  have  rent  the  hill, 
in  which  it  stapds,  asunder ;  thus  forming  the  deep  and  narrow 
defile,  over  which  the  rocky  strata  were  left,  which  constitute 
its  magnificent  arch.  If  so,  the  sides  should  have  correspond- 
ing parts.  At  a  distance  from  the  base,  no  such  correspondence 
is  perceptible.  At  the  base,  the  rocks  are  more  or  less  craggy 
and  irregular*  This  led  me  to  take  the  courses  and  distances 
of  each  side.    The  following  was  the  result. 


Eastern  tide  preaeuU  4  vD^ptiBr  pointt. 

1.  M.  SS«  W.  Icbaio.  09  Unka. 

e.  N.  72  W.  1 05| 

9,  N.  57  W.  1 — ^  l^ 

4.  N.  60  W.  0 33    


Wettem  tide  pnients  3  aqgHUr  ptiolL 


1. 

N.50« 

W. 

Odiun. 

46  1 

inki. 

8. 

N.67 

W. 

l-~^ 

13| 

3. 

11.77 

w. 

1— *- 

44 



*  See  Nmnber  1.  page  69. 
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The  ehftin  used  contained  50  links^  equal  to  5S  feet  and  |. 
The  distance  between  the  abntinents  at  the  ncHrth  end  of  their 
bases,  is  80  feet ;  at  the  south  end,  66  feet.  As  they  ascend,  the 
distance  is  greater.    These  daUi  give  the  following  diagram. 


Although  considerable  resemblance  appears  at  the  base,  yet 
as  no  such  correspondence  is  visible  40  feet  above  it,  and  the 
sides  for  the  whole  remaining  distance  to  the  arch,  one  hun- 
dred and  thirty  feet,  lose  their  cri^;gy  appearance  entirely,  and 
present  the  sn^ooth,  irregular  surface  of  the  oldest  rocks.  I 
am  led  to  think  that  the  natural  bridge  is  coeval  with  a  very 
remote  period  of  time.  Nor  is  there  any  difficulty  even  in  sup- 
posing it  to  have  proceeded  from  the  hand  of  the  Almighty,  as 
it  is ;  for  great  and  marvellous  are  all  his  works ! 

The  following  anecdote  will  evince  the  effect  which  the  sight 
of  the  natural  bridge  produced  on  a  servant,  who,  without  hav- 
ing received  any  definite  or  adequate  ideas  of  what  he  was  to 
see,  attended  his  master  to  this  spot. 

On  the  summit  of  the  hill,  or  from  the  top  of  the  Bridge, 
the  view  is  not  more  awful  than  that  which  is  seen  from  th^ 
brink  of  a  hundred  other  precipices.  The  grand  prospect  is 
from  below.  To  reach  it  you  most  descend  the  bill  by  a  blind 
path,  which  winds  through  a  thicket  of  trees,  and  terminates 
at  the  instant  when  the  whole  bridge  with  its  broad  sides  and 
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lofty  arch,  all  of  solid  rock,  appears  perfectly  in  sight  Not 
one  in  a  thousand  can  forbear  to  make  an  involuntary  pause  : 
but  the  servant,  who  had  hitherto  followed  his  master,  without 
meeting  with  any  thing  particularly  to  arrest  his  attention,  had 
no  sooner  arrived  at  this  point,  and  caught  a  glance  of  the  ob- 
ject which  burst  upon  his  vision,  than  he  fell  upon  his  knees, 
fixed  in  wonder  and  admiration. 

A  Biver flowing  from  a  Cave. 

3.  I  will  next  mention  a  singular  cave,  which  I  do  not  re- 
member ever  to  have  seen  described.  It  is  situated  in  the 
Cherokee  country,  at  Nicojack,  the  north-western  angle  in  the 
map  of  Georgia,  and  is  known  by  the  name  of  the  Nicojack 
cave.  It  is  20  miles  S.  W.  of  the  Look-Out  mountain,  and  half 
a  mile  from  the  south  bank  of  the  Tennessee  River.  The 
Rackoon  mountain  in  which  it  is  situated,  here  fronts  to  the 
northeast.  Immense  layers  of  horizontal  limestone  form  a 
precipice  of  considerable  height.  In  this  precipice  the  cave 
commences  ;  not  however  with  an  opening  of  a  few  feet,  as  is 
common  ;  but  with  a  mouth  fifly  feet  high,  and  one  hundred  and 
sixty  wide.  Its  roof  is  formed  by  a  solid  and  regular  layer  of 
limestone,  having  no  support  but  the  sides  of  the  cave,  and  as 
level  as  the  floor  of  a  house.  The  entrance  is  partly  obstructed 
by  piles  of  fallen  rocks,  which  appear  to  have  been  dislodged 
by  some  great  convulsion.  From  its  entrance,  the  cave  con^ 
sists  chiefly  of  one  grand  excavation  through  the  rocks,  pre- 
serving for  a  great  distance  the  same  dimensions  as  at  its  mouth. 
What  is  more  remarkable  than  all,  it  forms  for  the  whole 
distance  it  has  yet  been  explored,  a  walled  and  vaulted  passage, 
ibr  a  stream  of  cool  and  limpid  water,  which,  where  it  leaver 
the  cave,  is  six  feet  deep  and  sixty  feet  wide.  A  few  years^ 
since.  Col.  James  Ore  of  Tennesaee,  commencing  early  in  the 
morning,  followed  the  course  of  this  creek  in  a  canoe,  for  three 
miles.  He  then  came  to  a  fall  of  water,  and  was  obliged  to 
return,  without  making  any  further  discovery.  Whether  he 
.  penetrated  three  miles  up  the  cave  or  not,  it  is  a  fact  he  did 
not  return  till  the  evening,  having  been  busily  engaged  in  hi» 
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«ut)terranean  Toyage  for  twelve  hoars.  He  stated  that  the 
course  of  the  cave  after  proceeding  some  way  to  the  southwest, 
1)ecame  south  ;  and  southeast  by  south,  the  remaining  distance, 

J^atural  Nitre, 

The  sides  of  the  principal  excavation  present  a  few  apart- 
ments which  are  interesting,  principally  because  they  furnish 
large  quantities  of  the  earth  from  which  the  nitrate  of  potash 
is  obtained.  This  is  a  circumstance  very  common  to  the  caves 
of  the  western  country.  In  that  at  Nicojack,  it  abounds,  and 
is  found  covering  the  surfaces  of  fallen  rocks,  but  in  more 
abundance  beneath  them.  There  are  two  kinds,  one  is  called 
the  "  clay  dirt,"  the  other  the  "black  dirt ;"  the  last  is  much 
more  strongly  impregnated  than  the  first.  For  several  years 
there  has  been  a  c6nsiderable  manufacture  of  saltpetre  from 
this  earth.  The  process  is  by  lixiviation  and  crystallization, 
and  is  very  simple.  The  earth  is  thrown  into  a  hopper,  and 
the  fluid  obtained,  passed  through  another  of  ashes,  the  alkali 
of  which  decomposes  the  earthy  nitrate,  and  uniting  with  its 
acid,  which  contains  chiefly  nitrate  of  lime,  turns  it  into  nitrate 
of  potash.  The  precipitated  lime  gives  the  mass  a  whitish  co- 
lour, and  the  consistence  of  curdled  milk.  By  allowing  it  to 
stand  in  a  large  trough,  the  precipitate,  which  is  principally 
lime,  subsides,  and  the  superincumbent  fluid,  now  an  alkaline, 
instead  ^f  an  earthy  nitrate,  is  carefully  removed  and  boiled  for 
some  time  in  iron  kettles,  till  it  is  ready  to  crystallize.  It  is 
then  removed  again  to  a  large  trough,  in  which  it  shoots  into 
crystals.  It  is  now  called  *'  rough  shot-petre."  In  this  state 
it  is  sent  to  market,  and  sells  usually  for  sixteen  dollars  per 
hundred  weight.  Sometimes  it  is  dissolved  in  water,  reboiled, 
and  recrystallized,  when  it  is  called  refined,  and  sells  for  twenty 
dollars  per  hundred.  One  bushel  of  the  clay  dirt  yields  from 
3  to  5lbs.  and  the  black  dirt  from  7  to  lOlbs.  of  the  rough  shot- 
petre.  The  same  dirt,  if  returned  to  the  cave,  and  scattered 
on  the  rocks,  or  mingled  with  the  new  earth,  becomes  impreg- 
nated with  the  nitrate  again,  and  in  a  ^w  months  may  be  thrown 
into  the  hopper,  and  be  subjected  to  a  new  process. 


Digitized  by 


Google 


329  Geology^  4rc*  ^  Tbtine^see,  4^c« 

The  causes  which  have  produced  die  nitric  gaits  of  these 
eaves,  may  not  yet  have  been  fully  developed.  But  it  is  highly 
probable,  they  are  to  be  ascribed  to  the  decomposition  of  ani- 
mal substances. 

It  is  reasonable  to  suppose,  that  in  an  uncultivated  country 
they  would  become  the  abodes  of  wild  animals,  and  even  of 
savage  men.  That  they  have  been  used  by  the  natives  as  bu- 
rial places,  is  certain.  In  one  which  I  entered,  I  counted  a 
hundred  human  skulls,  in  the  space  of  twenty  feet  square. 
All  the  lesser  and  more  corruptible  parts  of  each  skeleton  had 
mouldered  to  dust,  and  the  whole  lay  in  the  greatest  confusion. 
I  have  heard  ^  many  such  caves,  and  to  this  day  some  of  the  ^ 
Indians  are  known  to  deposit  their  dead  in  them.  From  the  de- 
composition of  such  substances,  it  is  well  known  the  acid  of  the 
nitric  salts  arises,  and  it  would  of  course  unite  with  the  lime 
every  where  present,  and  form  nitrate  of  lime. 

4.  I  have  but  one  more  article  of  curiosity  to  mention  under 
ihis  division.  It  is  one  of  those  artificial  mownd^  which  occur 
so  frequently  in  the  western  country.  I  have  seen  many  of 
them,  and  read  of  more.  But  never  of  one  of  such  dimen- 
sions as  that  which  I  am  now  to  describe. 

It  is  situated  in  the  interior  of  the  Cherokee  nation,  on  the 
north  side  of  the  Etowee,  vulgarly  called  Higfatower  River, 
one  of  the  branches  of  the  Koosee.  It  stands  upon  a  strip  of 
alluvial  land,  called  Bintr  Bottom.  I  visited  it  in  company  with 
eight  Indian  chie&.  The  first  object  which  excited  attention 
was  an  excavation  about  twenty  feet  wide,  and  in  some  parts 
ten  feet  deep.  Its  course  is  nearly  that  of  a  semicircle ;  the 
extremities  extending  towards  the  river^  which  forms  a  small 
elbow.  1  had  not  time  to  examine  it  minutely.  An  Indian 
said  it  extended  each  way  to  the  river,  and  had  several  unex- 
cavated  parts,  which  served  for  passages  te  the  area  which  it 
encloses.  To  my  surprise,  I  found  no  embankment  on  either 
side  of  it.  But  I  did  not  long  doubt  to  what  place  the  earth 
had  been  removed ;  for  I  had  scarcely  proceeded  two  hundred 
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yards,  when,  tkuroi^h  the  tbick  foreit  trees,  a  stefiendont  pile 
met  the  eye,  whose  dimensioiiB  were  in  full  proportioD  to  the 
intrenchmeiit.     1  had  at  the  time  no  means  of  taking  an  accu- 
rate admeasurement.     To  supply  my  deficiency,  I  cut  a  long 
vine,  which  was  preserved  until  I  had  an  opportunity  of  ascer- 
taining its  exact  length.     In  this  manner  1  found  the  distance 
from  the  margin  of  the  summit  to  the  base,  to  be  one  hundred 
and  eleven  feet.     And  judging  from  the  degree  of  its  declivity, 
the  perpendicular  height  cannot  be  less  than  seventy-five  feet. 
The  circumference  of  the  base,  including  the  feet  of  three 
parapets,  measured  one  thousand  one  hundred  and  fourteen 
feet.    One  of  these  parapets  extends  from  the  base  to  the  sum- 
mit, and  can  be  ascended,  though  with  difficulty,  on  horseback. 
The  other  two,  after  rising  thirty  or  Ibrty  feet,  terminate  in  a 
kind  of  triangular  platform.    Its  top  is  level,  and  at  the  time  I 
visited  it,  was  so  comjdetely  covered  with  weedsi  bushes,  and 
trees  of  most  luxuriant  growth,  that  I  could  not  examine  it  as 
well  as  1  wished.  Its  diameter,  1  jo^ed,  must  be  one  hundred 
and  fifty  feet    On  its  sides  and  summit,  are  many  laige  trees 
1^  the  same  description,  and  of  equal  dimensions  with  those 
around  it    One  beach-tree,  near  the  top,  measured  ten  feet 
nine  inches  in  circumference.    The  earth  on  one  side  of  the 
tree,  was.three  and  a  half  feet  lower  than  on  the  opposite  side. 
This  fact  will  give  a  good  idea  of  the  degree  of  the  mound's 
declivity.     An  oak,  which  was  lying  down  on  one  of  the  para- 
pets, measured  at  the  distance  of  six  feet  from  the  butt,  with- 
out the  biark,  twelve  feet  four  inches  in  circumference.    At  a 
short  distance  to  the  southeast  is  another  mound,  in  ascending 
which  I  took  thirty  steps.     Its  top  is  encircled  by  a  breast- 
work three  feet  high,  intersected  through  the  middle  with 
another  elevation  of  a  similar  kind.    A  little  ferther  is  another 
mound,  which  I  had  not  time  to  examine. 

C^  these  great  works  of  art,  the  Indians  gazed  with  as  much 
curiosity  as  any  white  man.  I  inquired  of  the  oldest  chief,  if 
the  natives  had  any  tradition  respecting  them ;  to  which  he 
answered  in  the  negative.  I  then  requested  each  to  say  what 
he  supposed  was  their  origin.  Neither  could  tell:  though  all 
agreed  in  saying ;  "  they  were  nevei?  put  up  by  our  people.'' 
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It  seems  proliable  they  were  erected  by  another  race»  who 
once  inhabited  the  country.  That  such  a  race  existed,  is  now 
generally  admitted.  Who  they  were,  and  what  were,  the 
causes  of  their  degeneracy,  or  of  their  extermination,  no  cir* 
^umstances  haye  yet  explained.  But  this  is  no  reason  why  we 
should  not,  as  in  a  hundred  other  instances,  infer  the  existence 
of  the  cause  from  its  effects,  without  any  previous  knowledge 
pf  its  history. 

In  regard  to  tiie  objects  which  these  mounds  were  designed 
to  answer,  it  is  obvious  they  were  not  always  the  same.  Some 
were  intended  as  receptacles  for  the  dead.  These  are  small, 
and  are  distinguished  by  containing  human  bones.  Some  may 
have  been  designed  as  sites  for  public  buildings,  whether  of  a 
civil  or  religious  kind ;  and  others  no  doubt  were  constructed 
for  the  purposes  of  war.  Of  this  last  description,  is  the  Etowee 
mound.  In  proof  of  its  suitableness  for  such  a  purpose,  I 
need  only  mention  that  the  Cherokees  in  their  late  war  with 
the  Creeks,  secured  its  summit  by  pickets,  and  occupied  it  as 
a  place  of  protection  for  hundreds  of  their  women  an^  child- 
ren. Gladly  would  I  have  spent  a  day  in  examining  it  more 
minutely ;  but  my  companions,  unable  to  appreciate  my  motives, 
grew  impatient,  and  1  was  obliged  to  withdraw,  and  leave  a 
inore  perfect  observation  and  dcpcription  to  some  one  else. 

Alluvial  Formation, 

I  will  now  call  yonr  attention  to  the  last  geological  division 
which  came  under  my  observation.  It  is  the  alluvial  tract, 
extending  from  the  Dividing  Ridge  already  mentioned^  to  the 
Gulf  of  Mexico.  This  Ridge  is  the  last  range  of  high  land 
which  I  crossed  on  the  journey  to  New  Orleans,  and  lies  about 
six  hundred  miles  north  of  the  Gulf  of  Mexico.  Its  course  at 
the  place  I  crossed  it,  is  a  little  south  of  west.  It  divides  the 
waters  of  the  Tennessee  from  those  which  proceed  directly 
to  the  gulf.  Travellers  always  observe  it.  They  often  men- 
tioned it  to  me  as  the  southern  boundary  of  the  $Umy  country. 
After  crossing  it,  you  see  no  more  limestone ;  and,  which  ex- 
cites more  joy  in  the  traveller,  no  more  of  the  silicious  gravel, 
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miHtk  wtdch  it  is  associated,  and  which  is  so  troublesome  to  the 
feet  of  horses;  The  soil  consists  of  a  soft  clay,  or  light  sand, 
on  which  you  seldom  meet  with  a  stone  of  any  kind.  The 
4rar^e  of  the  earth  is  undulating  and  hilly,  but  not  mountain* 
oos.  The  water-courses  do  not  move  rapidly  and  tumultu* 
ously,  as  in  the  limestone  country  ^  but  form  in  the  soft  earth, 
deep  trenches,  through  which  they  glide  smoothly  and  silently 
along.  The  smallest  rivulet  often  has  a  trench  ten  feet  deep  ; 
and  the  earth  over  which  it  passes,  is  continually  yielding  to 
its  gentle  attrition. 

The  only  minerals  which  I  observed,  are  sandstone,  common 
and  ferruginous ;  silicious  pebbles  in  beds  of  creeks,  and  oc- 
casionally on  the  uplands ;  earthy  ores  of  iron,  particularly 
red  oxides,  and  petrifactions  of  shells,  wood,  &c.  In  addition 
to  these,  it  may  here  be  mentioned  that  galena  has  been  found 
in  small  quantities  at  Gibson's  Port,  and  at  Ellis's  Cliffs,  in  the 
State  of  Mississippi :  a  crystal  of  amethyst,  in  the  same  state, 
by  Mr.  Blannerhassett ;  and  a  great  variety  of  useful  ochres, 
in  many  places  on  the  banks  of  the  Mississippi. 

In  the  geological  map  attached  to  Professor  Cleaveland's  Mi- 
neralogy, the  alluvial  country  bordering  on  the  Gulf  of  Mexico^ 
is  represented  as  terminating  at  Natchez.  But  why  its  termi- 
nation is  placed  here,  I  am  unable  to  understand.  The  country 
above  and  below  Natchez,  so  far  as  it  has  come  under  my  ob- 
servation, presents  no  difference  of  appearance  in  its  geology, 
or  mineralogy.  I  am  aware  that  at  Natchez,  when  the  water 
of  the  Mississippi  is  lowest,  a  soft  rock  is  seen,  from  which 
lime  has  been  obtained.  But  this  rock  is  two  hundred  feet 
below  the  surface  of  the  adjoining  country ;  and  admitting  that 
it  is  a  limestone  rock,  there  is  no  difficulty  in  supposing  it  may 
constitute  the  basis  of  the  alluvial  deposit  which  rests  upon  it. 
That  the  incumbent  earth  is  alluvial,  can  be  doubted,  I  think, 
by  no  one  who  has  had  an  opportunity  of  examining  it.  By 
means  of  a  road,  which  has  been  cut  obliquely  down  the  side 
of  the  bluff,  distinct  layers  of  clay,  sand,  and  pebbles,  have 
been  exposed  for  the  whole  distance  from  the  summit  to  the 
base.  The  same  character  is  observed  at  a  distance  from  the 
river,  where  the  earth  has  been  excavated  by  washing,  or  digf 
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giag.  In  tiie  Ticimtj  of  die  tovm,  there  it  a  curieat  ecdiiliitioa 
ef  the  fact.  A  stream  of  water  hat  woro  away  the  earth  to 
the  depth  of  fifteen  or  twenty  feet,  and  ia  contittoally  length^ 
ening  the  chasm,  in  the  direction  opposite  to  its  own  course. 
Thns,  as  the  water  flows  from  the  town,  the  diasm  approaches 
it*  In  examining  the  cause  of  this  fiict,  I  perceiyed  it  was 
owing  chiefly  to  the  difference  of  cohesion  in  the  attnTial  de* 
posits,  of  which  the  earth  is  formed.  That  at  the  sur&ce, 
being  a  thick  loam,  wean  away  with  more  difficulty  than  the 
deposit  below  it,  which  consists  of  a  loose  sand.  The  conse- 
quence is,  that  the  water,  which  has  once  obtained  a  perpen- 
dicular passage  of  a  few  inches  through  the  first,  washes  away 
the  second  with  such  rapidity,  that  it  is  constantly  undennining 
it.  This  occasions  a  perpetual  ca?ing  in  of  the  surface,  in  a 
direction  opposite  to  the  course  of  the  stream.  The  same  fact 
is  observed  in  many  parts  of  the  country  for  a  great  distance 
aboTe  Natchez.  If  there  be  wanting  any  other  fact  to  prove 
that  the  earth  on  which  the  town  of  Natchez  stands,  is  alluvial, 
it  is  found  in  the  eflect  which  the  Mississippi  has  upon  the  base 
of  the  Natchez  blufl'.  In  consequence  of  a  bend  in  the  river, 
the  whole  force  of  its  current  is  thrown  against  this  base.  If 
it  consisted  of  solid  rock,  the  river  would  probably  have  no 
effect  upon  it ;  but  of  such  loose  and  friable  materials  is  it  com- 
posed, that  the  river  is  continually  undermining  it,  and  produ- 
cing effects  not  less  to  be  dreaded  than  those  of  an  earthquake. 
Several  years  ago,  a  great  number  of  acres  sunk  fifty  feet  or 
more  below  the  general  suHace  of  the  hill ;  and  in  1806,  there 
was  another  caving  of  that  part  directly  over  the  small  village 
at  the  landing.  Several  houses  were  buried  in  consequence 
of  it,  and  strong  fears  are  entertained  by  the  inhabitants,  that 
the  same  cause  will  yet  submerge  in  the  Mississippi,  the  whole 
of  the  present  landing-place. 

These  facts,  I  think  you  will  say,  furnish  satisfactory  evi- 
dence of  the  alluvial  character  of  the  country  at  Natchez. 
The  same  character  belongs  to  the  whole  extent  i|outh  of  the 
Dividing  Ridge.  This  may  be  safely  inferred  from  the  genend 
features  of  the  country.  But  I  have  twolacts,  of  a  geological 
kind,  to  mention,  both  of  which  go  to  confirm  the  opinion. 
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'  1.  A  well  was  dug  io  Hm  Choctaw  iutioii»  Hi  die  agency  ef 
the  United  SUtes»  in  the  year  18  IS  or  1813,  under  the  direc- 
tion of  Silas  Oinamore,  Etq.  the  agent  The  eKcavation  wai 
continued  to  the  depth  of  one  hundred  and  aeventy-two  feet. 
No  water  was  found.  At  no  great  distance  from  the  aur&ce, 
marine  exuvie  were  found  in  abundance*  The  aheUa  wecji 
small,  and  imbedded  in  a  soift  day,  similar  to  marine  earth. 
This  formation  continued  till  the  excavatien  ceased.  Disper- 
sed through  it,  were  found  lumps  of  selenite,  or  foliated  gyp- 
sum, some  of  which  were  half  as  large  as  a  man's  fist  Speci- 
meps  of  the  earth,  the  exuTis,  and  the  selenite,  haye  been 
transmitted  for  your  examination.  This  excavation  was  made 
one  hundred  and  twenty  miles  north  northeast  of  Natches. 
The  Pearl  Riyer  is  four  nnles  to  the  east  of  the  i^ace,  and  is 
the  only  considerate  stream  in  this  part  of  the  country. 

2.  In  the  Chickasaw  nation,  one  hundred  and  seyenty  mttes 
north  of  the  Choctaw  agency,  commence  beds  of  oyster-shells, 
which  continue  to  be  seen  at  interyals  for  twelye  miles.  Four 
miles  from  the  first  bed,  you  come  to  what  is  called  "  Chicka- 
saw Old  Town,''  where  they  are  obseryed  in  great  abundance. 
They  are  imbedded  in  low  ridges  of  a  white  marl.  They  ap- 
pear to  be  of  two  kinds.  Specimens  of  each,  and  also  of  the 
marl,  you  haye  receiyed.  '*  Chickasaw  Old  Town,"  is  a  name 
now  appropriated  to  a  prairie,  on  a  pert  of  which  there  for- 
merly stood  a  small  yiUage  of  Chickasawa.  The  prairie  is 
twenty  miles  long,  and  four  wide.  The  shells  occur  in  three 
places  as  you  cross  it,  and  again,  on  two  contiguous  hills  to  the 
east  of  it,  at  the  distance  of  four  miles.  They  do  not  coyer 
the  suriace  merely.  They  form  a  constituent  part  of  the  hills 
or  plains  in  which  they  are  found.  Whereyer  the  earth  has 
been  washed  so  as  to  produce  deep  gutters,  they  are  seen  in 
greatest  abundance.  Nor  are  they  petrifactions,  such  as  are 
found  in  rocks.  They  haye  the  same  appearance  as  common 
oyster-shells,  they  lie  loose  in  the  earth,  and  thus  indicate  a 
comparatiyely  recent  origin.  They  occur  ^ee  hundred  miks 
northeast  of  Natchez,  and  but  iixty  miles  south  of  the  Diyidiog 
Ridge. 
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If  th«  country  north  of  Natchez  is  alltlTial,  no  One  will  douht 
it  is  so  from  this  place  to  the  Golf  of  Mexico.  At  Baton 
Rooge,  one  hundred  and  fortj  miles  north  of  New  Orleans,  yon 
meet  the  first  eleVated  land  in  ascending  from  the  gulf.  The 
hanks  of  the  Mississippi  are  higher  than  the  interior,  and  would 
be  annually  orerflowed  by  the  river,  but  for  a  narrow  embank- 
ment of  earth  about  six  feet  high,  called  the  Levee.  By 
means  of  this,  a  narrow  strip  of  land,  from  half  a  mile  to  a 
mile  in  width,  is  redeemed,  and  cultivated  with  cotton  and  the 
sugar  cane,  to  the  great  advantage  of  the  planter.  Generally, 
within  one  mile  from  the  river,  there  is  an  impenetrable 
morass.  The  country  has  every  where  the  appearance  of  an 
origin  comparatively  -  recent.  Not  a  rock  on  which  you  can 
stand,  and  no  mountain  to  gladden  the  eye  ;  you  seem  to  have 
left  the  older  parts  of  creation  to  witness  the  encroachments 
which  the  earth  is  continually  making  upon  the  empire  of  the 
sea ;  and  on  arriving  at  the  mouth  of  the  Mississippi,  you  find 
the  grand  instruments  of  nature  in  active  operation,  producing 
with  slow,  but  certain  gradations,  the  same  results. 

A  destructive  Insect, 

But  I  will  not  enlarge  on  a  fact  already  familiar.  I  will  ask 
your  further  indulgence  only,  while  I  communicate  an  authen- 
tic and  curious  fact  for  the  information  of  the  zoologist. 

In  the  Choctaw  country,^  one  hundred  and  thirty  miles 
northeast  of  Natchez,  a  part  of  the  public  road  is  rendered 
famous  on  account  of  the  periodical  return  of  a  poisonous  and 
destructive  fly.  Contrary  to  the  custom  of  other  insects,  it 
always  appears  when  the  cold  weather  commences  in  Decem- 
ber, and  as  invariably  disappears  on  the  approach  of  warm- 
weather,  which  is  about  the  first  of  April.  It  is  said  to  have 
been  remarked  first  in  the  winter  of  1807,  during  a  snow- 
storm ;  when  its  efiects  upon  cattle  and  horses  were  observed 
to  be  similar  to  those  of  the  gnat  and  musqueto,  in  summer, 
except  that  they  were  more  severe.  It  continued  to  return 
at  the  same  season  of  the  year,  without  producing  extensive 
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misclrief,  until  the  winter  of  1816,  when  it  began  to  be  gene- 
rally fatal  to  the  horses  of  trayellers.  So  far  as  I  reeoUect,  it 
was  stated,  that  from  thirty  to  forty  travelling  horses  were 
destroyed  during  this  winter.  The  consequences  were  alarm- 
ing. In  the  wilderness,  where  a  man's  horse  is  his  chief 
dependence,  the  traveUer  was  surprised  and  distressed  to  see 
the  beast  sicken  and  die  in  convulsions,  sometimes  within 
three  hours  afler  encountering  this  little  insect.  Or  if  the 
animal  were  fortunate  enough  to  live,  a  sickness  followed, 
commonly  attended  with  the  sudden  and  entire  shedding  of  the 
hair,  which  rendered  the  brute  unfit  for  use*  Unwilling  to 
believe  that  effects  so  dreadful  could  be  produced  by  a  cause 
apparently  trifling,  travellers  began  to  suspect  that  the 
Indians,. or  others,  of  whom  they  obtained  food  for  their 
horses,  had,  for  some  base  and  selfish  end,  mingled  poison 
with  it.  The  greatest  precaution  was  observed.  .  They  re- 
fused to  stop  at  any  house  on  the  way,  and  carried,  for  the 
distance  of  forty  or.  fifly  miles,  their  own  provision  ;  but  afler 
aU  suffered  the  same  calamities.  This  excited  a  serious  in- 
quiry into  the  true  cause  of  their  distress.  The  fly,  which 
has  been  mentioned,  was  known  to  be  a  most  singular  insect, 
and  peculiarly  troublesome  to  horses.  At  length  it  was  ad- 
mitted by  all,  that  the  cause  of  the  evils  c<»npl)ained  of  could 
be  no  other  than  this  insect  Other  precautions  have  since 
been  observed,  particularly  that  of  riding  over  the  road  in- 
fested with  it  m  the  night ;  and  now  it  happens  that  compara- 
tively few  horses  are  destroyed.  I  am  unable  to  describe  i# 
from  my  own  observation.  I  passed  over  the  same  road  in 
April  last,  only  two  weeks  afler  it  disappeared,  and  was  obliged 
to  take  the  description  from  others.  Its  colour  is  a  dark 
brown ;  it  has  an  elongated  head,  with  a  small  and  sharp  pro- 
bosds ;  and  is  in  size  between  the  gnat  and  musqueto. 
When  it  alights  upon  a  horse,  it  darts  through  the  hair,  much 
like  a  gnat,  and  never  quits  its  hold  until  removed  by  force. 
When  a  horse  stops  to  drink,  swarms  fly  aboat  the  head,  and 
crowd  into  the  mouth,  nostrils,  and  ears  ;  hence  it  is  supposed 
the  poison  is  communicated  inwardly.  Whether  this  be  true 
#F  not,  the  most  fatal  consequences  result.    It  is  singttlar:^ 
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tkftt  from  the  time  of  il9  first  appearance,  it  hat  nerer  ea:- 
tended  for  a  greater  distance  than  forty  miles,  in  one  direction, 
and  QsnaUy,  it  is  confined  to  fifteen  miles.  In  no  other  part 
erf' the  country  has  it  erer  been  seen.  From  this  fiK:t,  it  would 
seem  probable  that  the  cause  of  its  existence  is  local.  But 
what  it  is,  none  can  tell.  After  the  warm  weather  commences, 
it  disappears  as  efiectually  firom  human  obserration,  as  if  it 
were  annihilated.  Towards  the  close  of  December  it  springs 
up  all  at  once  into  being  again,  and  resumes  the  work  of  de- 
struction. A  fiict,  so  singular,  1  could  not  have  ventured  to 
state,  without  the  best  evidence  of  its  reality.  All  the  circum- 
stances here  related,  are  fiimiliar  to  hundreds,  and  were  in 
almost  every  man's  niouth,  when  I  passed  through  the  coun- 
try. In  addition  to  this,  they  were  confirmed  by  the  account 
which  I  received  firom  Col.  John  M*Kee,  a  gentleman  of  much 
intelligence  and  respectability,  who  is  the  present  a^ent  of 
the  general  government  for  the  Choctaw  nation.  He  has 
consented  to  obtain  specimens  of  the  insect  for  your  examina- 
tion,  when  it  returns  again  ;  and  will,  1  hope,  accompany  the 
transmission  with  a  more  perfect  description  than  it  has  been 
possible  for  me  to  communicate. 

In  concluding  this  narrative  of  facts,  I  should  be  glad  to 
take  a  comprehensive  view  of  the  whole.  The  bold  features 
in  the  geology  of  the  United  States,  as  they  are  drawn  by  the 
Blue  Ridge,  the  Cumberland  with  its  associated  mountains, 
and  the  Dividing  Ridge,  deserve  to  be  distinctly  and  strongly 
impressed  upon  the  mind.  Such  is  the  order  and  regularity 
<tf  their  arrangement,  that  they  can  hardly  fail  to  conduct  the 
attentive  observer  to  important  results.  What  has  now  been 
said  of  >  them,  is  bat  an  epitome  of  the  whole.  I  trust  the 
public  will  soon  read,  in  the  pages  of  your  Journd,  a  detail 
more  perfect  and  more  interesting.  And  allow  me  to  suggest, 
vdiether,  under  the  auspices  of  our  learned  societies,  some 
men  of  science  might  not  be  employed  and  supported  in  ex- 
ploring the  t;ountry,  with  the  prospect  of  greatly  enlarging 
the  science  of  our  country,  and  of  enriching  our  Joumab  and 
Cabinets  of  Natural  History.  Tours  of  discovery  have  often 
been  made  for  other  objects,  and  with  success.    Our  countiy 
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yields  to  no  other  in  ike  variety,  or  the  value  of  its  natural 
productions.     We  owe  it  to  ourselves  and  to  the  worlds  to 
search  them  out  with  diligence  and  without  delay. 
Somers,  {J>f.  Y.)  Oct.  1818. 


Art.  IL     On  the  Origin  of  Prairies^ 

St.  Louis^  (Missouri  Ter.)  March  3,  1819. 
Sir, 

X  HE  probable  cause  of  the  origin  and  continuance  of  prai» 
ries  has  been  the  subject  of  much  speculation  among  the 
learned  and  curious.  The  inquiry  is  interesting ;  and  many 
theories  have  arisen ;  but  although  plausible  and  ingenious, 
they  are,  in  my  opinion,  unfounded  in  fact. 

I  should  be  glad  to  see  the  following  remarks,  which  were 
called  forth  more  particularly  by  the  speculations  of  Caleb 
Atwater,  Esq.  (See  No.  2.  p.  116.  of  this  work)  appear  in 
your  valuable  Journal  of  Science  ;  and  they  are,  for  that  pur- 
pose, at  your  service. 

With  high  respect,  I  am,  Sir,  your's, 

R.  W.  WELLS. 
Benjamin  SUliman^  Esq. 

Mr.  Atwater,  after  describing  the  prairies  and  barrens,  says, 
that  according  to  the  common  opinion,  they  *<  were  occa- 
sioned entirely  by  the  burning  of  the  woods,"  but,  **  erro- 
neous information  first  propagated  such  an  opinion,  and  blind 
credulity  has  extended^  it  down  to  us."  Mr.  A.  goes  on  to 
affirm  that,  ^*  wherever  prairies  and  barrens  are  found, 
there,  for  a  long  space  of  time,  water  once  stood,  but  was 
gradually  drained  o£f."  The  writer  of  this  having  often  visited 
and  observed  with  attention  the  nature  and  appearance  of  the 
prairies  on  the  Alleghany  mountains,  in  the  states  of  Ohio,  In- 
diana, and  Illinois,  and  having  long  been  employed  by  the 
United  States  as  a  surveyor  in  the  prairie  country  of  the 
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Missouri  and  Missisippi,  thinks  he  may  venture  to  oppose- 
these  speculations  without  being  thought  presumptuous.  He 
is  of  opinion,  that  the  vast  prairies  and  barrens,  extending 
ever  the  greater  part  of  the  western  states,  and  over  nearly 
all  Louisiana,  were  primitively  occasioned,  and  have  been 
since  continued,  by  the  combustion  of  vegetables^  and  that  water' 
had  no  agency  in  their  formation. 

In  order  to  prove  the  high  prairies  of  the  state  of  Ohio  t<f 
.  have  been  once  covered  by  the  waters  of  Lake  Erie,  Mr.  A. 
maintains,  that  the  channel  of  the  Niagara  river  has  beeii 
worn  down  ^*  several  hundred  feeC*  by  the  attrition  of  its 
waters.  Mr.  A.  should  have  shown,  that  the  banks  of  the 
Niagara  are,  at  this  time,  several  hundred  feet  high,  or,  like 
the  Potomac,  at  Harper's  Ferry,  has  broken  through  a  moun- 
tain <<  several  hundred  feet"  high ;  but  neither  the  one  nor 
the  other  is  the  fact ;  the  face  of  the  country,  on  either  side 
of  the  river,  is  comparatively  low  and  champaign ;  and  were  it 
possible  for  the  waters  of  the  lake  to  rise  considerably  above 
their  present  level,  they  would  meet  with  no  obstruction  or 
impediment,  for  many  miles  on  either  side  the  river,  but 
would  be  precipitated  over  the  cataract,  into  Ontario,  and 
down  the  St.  Lawrence  to  the  Atlantic.  But  supposing  there 
had  been  a  mountain  running  between  Lakes  Erie  and  Ontario 
of  sufficient  height  to  prevent  the  water  of  the  former  from 
passing  into  the  latter,  it  must  evidently  have  found  other 
places  through  which  to  escape,  and  before  it  would  rise 
high  enough  to  overflow  the  elevated  region  of  Madison  and 
Fayette  counties,  in  Ohio,  it  would  have  passed  over  into  the 
heads  of  the  Alleghany.  But  it  is  impossible  to  imagine  this, 
unless  we  suppose  the .  Atlantic  to  have  been  six  or  seven 
hundred  feet  higher  than  at  present,  which,  according  to 
Mr.  A.  would  have  made  prairie  of  all  the  Atlantic  states. 

The  fact  of  shells  and  other  marine  substances  having  been 
found  in  a  few  places,  by  digging  in  the  prairies,  proves 
nothing,  or  proves  too  much,  for  they  are  found  in  equal  or 
greater  quantities  all  over  America,  in  the  sides  and  near  the 
summit  of  the  Alleghany  mountains  ;  on  the  Andes,  in  SoHtk>^ 
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America,  and  the  Alps,  in  Europe.  The  resetnblatiee  ^ieU 
the  so3,  Iq  the  low  prairies,*  and  not  in  the  high,  bears  to^  th^ 
alluvial,  can  justly  be  attributed^  it  is  pre^uwe^,  to  the  l^areii 
and  other  vegetable^  and  light  materials  of  which  they  are 
composed,  having  been  washed  by  heavy  rains.,  for  9g&9  ppsif 
from  the  higher  to  the  lower  places.  This  will  also  account 
for  the  circumstance  of  treed  growing  upon  tbe  sammits  of  th^ 
hills  of  steep  ascent :  being  thin  and  poor,  the  grass  neitheir 
grows  sufficiently  long  or  thick  to  kill  the  timber  when  fired* 
They  could  not  have  been  islands  in  this  fairy  lake  ;  because 
their  summits  are  frequently  much  lower  than  high  prairie 
flats  a  few  miles  distant.  These  are  facts  which  will  be  re- 
collected by  those  who  have  ever  travelled  through  a  prairie 
country  of  any  extent. 

But  suppose  it  to  have  been  proved,  that  the  waters  of  Lake 
Erie  once  overspread  the  state  of  Ohio,  from  its  present  shore 
to  Chillicothe,  (a  supposition  which  I  trust  has  however  been 
shown  to  be  visionary)  does  it  foUow  that  the  prairies  were 
occasioned  by  such  overflowing  ?  If  the  watei*^  by  covering 
the  country,  prevented  the  timber  from  growing,  should  we 
not  naturally  look  &r  the  largest  timber  on  the  higher  grounds 
which  would  be  first  forsaken  by  the  waters,  and  for  small 
timber  on  the  low  grounds,  where  the  water  remained  longest  I 
If  this  be  true,  (and  it  is  uiiquestionable)  we  should  then  look 
for  prairies  on  the  low  grounds  bordering  on  Lakes  Erie, 
Huron,  and  Michigan ;  and  the  thickly  timbered  country 
Would  be  on  the  high  land,  near  the  sources  of  the  riven. 
But  the  dbntrary  is  absolutely  the  fkct :  we  find  heavy  tim* 
bered  latid,  and  no  ptairies^  in  the  low  countries  north  of 
the  lakes,  and  none  south,  either  in  Michigan  territory  oi' 
elsewhere,  antil  we  arrive  near  the  sources  of  the  rivers.  It 
is  true,  that  the  water  standing  in  ponds  will  prevent  thef 
timber  from  growing ;  but  the  difference  is  readily  observedi 
t>etween  prairies,  property  so  called^  and  thoae  bogs. 

But  to  prove  farther  that  water  had  no  agency  in  bringing 
the  prairies  into  existence,  we  may  mention  those  on  and 
ttear  the  summit  of  the  Alleghany  mountains,  (principally  hi 
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AHegfaanj  connty.*)  Many  of  thofle  prairies  are  ten  or 
twelve  miles  in  length,  and  three  or  four  in  width.  Will  it 
be  pretended  that  the  sides  of  those  mountsiins  were  also 
lakes  ?  Farther — the  most  extensive  prairies  known,  are  die 
▼erj  high  plains  immediately  west  of  the  Rocky  Mountains, 
and  east  of  the  mountains  near  the  sources  of  the  Arkansaw 
and  Missoari  rivers,  extending  even  on  the  spars  of  those 
mountains  ;  a  country  the  hi^est  perhaps  in  North  America, 
with  a  great  and  continued  descent  to  the  Pacific  on  the  one 
side,  and  to  the  Gulf  of  Mexico  on  the  other. 

The  barrens,  also,  found  in  Kentucky,  are  another  evidence 
that  water  had  no  agency  in  their  formation — ^they  are  situate, 
it  is  believed,  in  the  elevated  parts  of  the  country  exclusively. 

The  writer  of  this,  deeming  it  unnecessary  to  say  more,  or 
to  produce  more  facts,  (although  much  more  may  be  said,  and 
many  more  facts  produced)  to  prove  that  prairies  were  not 
lakes,  will  now  endeavour  to  prove  that  they  were  occasioned 
by  the  comhwtion  of  vegetables. 

Prairies  are  found  in  those  countries  only  that  are  congenial 
to  the  growth  of  grass,  and  only  where  the  soil  is  sufficiently 
rich  to  produce  it  luxuriantly — they  are  found  commonly  on 
high  plains,  sufficiently  drained  to  prevent  water  from  re- 
maining on  them  the  whole  year ;  for  it  is  by  no  means 
necessary  that  they  should  be  always  dry ;  on  the  contrary, 
if  they  are  sufficiently  level  to  prevent  the  rains  from  running 
off  immediately,  the  grass  will  grow  thicker  and  higher — but 
they  must  be  sufficiently  dry  to  burn,  at  least  once  in  two  or 
three  years,  during  the  long,  dry  season,  called  Indian  swn^ 
mer.  It  has  been  universally  remarked,  that  these  seasons 
are  much  longer  as  we  proceed  westerly-^commencing  usually 
In  October,  and  continuing  a  month  and  a  half  or  two  months, 
during  which  the  vegetation  is  killed  by  the  frosts,  and  dried 
by  the  sun  ;  the  wet  prairies  are  also  dried,  and  before  the 
season  has  expired,  the  grass  is  perfectly  combustible. 

*  Th^  pro|>er  name  of  thete  prairies,  and  of  one  of  the  places  where  they  art 
found,  being  illegible  in  the  MS.  we  were  ob%ed  to  omit  those  names ;  we  be- 
lieve howeTer  that  the  sense  is  opt  injured.— £({t^or.    . 
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The  Indians,  it  is  presumed,  (and  the  writer,  from  a  resi 
dence  in  their  country  and  with  them,  is  well  acquainted  with 
their  customs)  butn  the  woods^  not  ordinarily  for  the  purpose 
of  taking  or  catching  game,  as  suggested  by  Mr.  A.  but  for 
many  other  advantages  attending  that  practice.  If  the  woods 
be  not  burned  as  usual,  the  hunter  finds  it  impossible  to  kill 
the  game,  which,  alarmed  at  the  great  noise  made  in  walking 
through  the  dry  grass  and  leaves,  flee  in  all  directions  at  his 
approach.  Also  the  Indians  travel  much  during  the  winter, 
from  one  village  to  another,  and  ta  and  from  the  various  hunt* 
ing  grounds,  which  becomes  extremely  painful  and  laborious^ 
from  the  quantity  of  briers,  vines,  grass,  &c.  To  remedy 
these  and  many  other  inconveniences,  even  the  woods  were 
originally  burned  so  as  to  cause  prairies,  and  for  the  same 
and  like  reasons  they  continue  to  be  burned  towards  the 
close  of  the  Indian  summer. 

Woodland  is  not  commonly  changed  to  prairie  by  one  burn-, 
ing,  but  by  several  successive  conflagrations  ;  the  first  will  kill 
the  undergrowth,  which  causing  a  greater  opening,  and  ad« 
mitting  the  sun  and  air  more  freely,  increases  the  quantity  of 
grass  the  ensuing  season  t  the  conflagration  consequently  in- 
creases, and  is  now  sufficiently  powerful  to  destroy  the  smaller 
timber ;  and  or  the  third  year  you  behold  an  open  prairie. 

Ordinarily,  all  the  country,  of  a  nature  to  become  prairie,  is 
already  in  that  state  ;  yet  the  writer  of  this,  has  seen,  in  the 
country  between  the  Missouri  and  Mississippi,  after  unusual 
dry  seasons,  more  than  one  hundred  acres  of  woodland  to- 
gether converted  into  prairie.  And  again,  where  the  grass 
has  been  prevented  from  burning  by  accidental  causes,  or  the 
prairie  has  been  depastured  by  large  herds  of  domestic  cattlCf 
it  will  assume,  in  a  few  years,  the  appearance  of  a  young 
forest.  Numerous  proofs  of  this  fact  can  be  adduced,  but  a 
few  shall  suffice.  The  vicinity  of  St.  Louis  and  St.  Charles 
affords  instances.  Both  these  beautiful  places  are  situated  on 
what  are  termed  first  and  second  bottoms,  or  flats — ^the  former 
o&  the  Missisippi,  the  latter  on  the  Missouri ;  the  sedond  or 
upper  bottoms,  in  both,  are  hi^  plains,  that  commence  within 
a  few  hundred  yards  of  the  rivers,  and  extend  back  many 
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aiiies $  alllbe  old  Fmncli inhainlnilB  will  tell  yoa,  that  the 
fnrairies  fenneriy  came  immediately  vp  to  those  places^  Now 
ttie  sQtreimdiiig  covntry  for  8e?eral  miles  is  coyered  with  « 
growth  at  trees  of  firar  or  fire  mches  diameter^  near  the 
towns  where  the  hamiiig  first  ceased,  and  gradually  diminishing 
in  si^e  as  yon  recede,  nntil  yon  at  length  gain  the  open  prairies* 
80  the  barrens  In  Kentucky  ;  raav^  ai  the  first  settlers  of  that 
slate  disfioedy  recollect  when  many  of  those  barrens  were 
clear  prairies,  now  paitielly  coTered  with  small  trees.  It  is 
deemed  mmecessary  to  oier  more  proofr,  or  additional  acg»> 
ments,  in  snpport  of  the  opinion  that  the  prairies  were  ocqft* 
sioned  by  Jire^  and  net  by  TMWter.  Indeed  wie  ^ance  at  the 
maps  of  those  extensive  prairie  countries,  sorreyed  by  order 
of  goremraent,  where  the  prairies  and  woodland  are  dtstin- 
gntshed  and  comectly  delineated^  should  carry  conyictioii. 
The  timber  will  be  there  obsenred  to  skirt  tkte  rivers  ;  in  the 
county  near  th^  sources  a  few  soUtary  trees  are  seen,  dose 
on  the  banks,  secure  from  the  fires,  and  increasing  in  numbers 
as  the  riven  increase  in  size,  and  the  low  grounds  become 
morse  extensive. 

The  view  given  of  the  prairies  by  Mr.  A.  is  correct ;  but 
was  certainly  painted  in  the  winUr  season-^^-^hey  are^  at  that 
season,  bleak  and  uncomfoitable  both  to  the  feelings  and 
sight;  but  a  full  return  is  made  to  both  when  the  spring 
opens.  l*he  prairies  (particularly  to  the  west)  are  then 
J  covered  with  -  the  richest  verdure,  interspersed  with  an 
immense  variety  of  wild  flowers,  that  send  forth  the  most 
grateful  odours.  Ascend  one  of  the  small  hills,  and  you  have 
a  prospect  as  delightful  as  it  is  possilde  for  the  imi^nation  to 
conceive.  Far  as  the  eye  can  carry  you,  a  delightful  country 
extends,  through  which  numerous  streams  wind  dieir  serpen* 
tine  courses^  with  groves  and  clumps  of  trees  at  intervals  upon 
theii^  banks.  On  one  hand,  at  an  immense  distance,  the  smsdl 
hills  and  groves  are  seen  rising  above  the  blue  horizon ;  oor 
the  other,  tiie  view  is  pleasantly  terminated  by  the  wood  on 
file  low  grounds  ^rting  the  river  to  which  the  smaller  streams 
sore  tributary— wlnle  herds  of  buffido,  elk,  deer,  and  oAer 
animals,  are  feequendy  seen  slowly  travelling  to  and  from  the 
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irat«ritig*>^ces,  or  grazing  on  the  plajos.  The  inhabited  patrt9 
ef  the  coQnti*jr  present  a  prospect  «till  more  pleanag ;  arouiij 
the  margin  of  those  extensive  neb  praines,  Bna»ero«8  habit»- 
Mons  are  seen,  mtbdmwn  a  sAiort  iMstaoce  in  the  wood,  from 
the  wifller^s  cold  and  sni&mer*s  faeat^-their  finely  cultivated 
£elds  He  in  the  prairies,  which  yield  at  once  to  the  pknigh^ 
withont  the  pr^vioos  HercdieaB  lal»o«r  of  deiaoMsfaing  the 
i^rest  The  area  between  tbs  farms  w  a  common  of  pasture  to 
(he  nutoeroQS  herds  daring  the  epring^  summer,  aad  autumB^ 
and  a  small  part  mowed  afiords  bay  lor  the  winter.  The 
ftltoer  who  ti^es  up  his  habitation  in  the  neighboiirhood  of 
Utte  prairies,  has  many  of  the  advantages  of  an  old  inhabited 
country,  and  all  the  advantages  of  the  n€w. 


AliT.  IIL  l^etch  of  the  JMfineralogtf  and  Geology  of  tJn 
Vidnity  of  Wiltiams*  Ceilege^  Witliamsiownj  Mois.  By 
Processor  Dcwsr,  of  WUiiami^  College,  in  a  htter  to 
the  Editor. 

• 

X  HE  following  sketch  includes  a  space  extending  from  Hoo- 
sack  mountain  on  the  east,  to  the  State  of  New-York  on  the 
west,  and  a  sn^all  distance  into  Vermont  on  the  north.  The 
accompanying  map  shows  the  relative  situation  of  the  streams, 
and  the  principal  hills  and  mountains.  The  map  is  an  enlarged 
copy  of  Carleton's  map  of  this  part  of  the  state,  with  one  or 
two  corrections,  which  truth  required.  The  latitude  and  lon- 
gitude arc  probably  not  perfectly  accurate. 

Williams'  College  is  situated  in  a  valley,  having  on  the  west 
the  hills  of  the  Taconick*  range ;  on  the  east,  Saddle  Mountain^ 
which  separates  it  for  the  most  part  from  Adams ;  and  on  the 
north,  and  northeast,  two  hills  which  belong  to  the  southwest- 
ern part  of  the  range  of  the  Green  Mountains,  Hoosack  River, 
rising  several  miles  at  the  southeast,  and  passing  through  the 
northeastern  part  of  Williamstown,  winds  its  course  northwest, 

*  Fbrmer  orthography,  Togkconrmek  and  Toghconnue,  That  of  the  text  ^> 
vitttes  fardwr  from  the  Jbuttari,  bat  is  later  »ad  4>iefeFebIe. 
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to  the  Hudson.  It  is  an  niconsidenible  stream,  abovt  n  rods 
in  width,  and  its  cnirent  is  rapid.  From  the  sonfh,  nms  Grteu 
River y  a  smaUer  stream,  and  enters  the  Hoosack  one  mile  nortii- 
east  of  the  collie.  The  green  colour  of  diis  stream,  appears  to 
be  caused  by  a  magnenan  clay,  which  is  washed  from  its  hanks 
at  the  sooth  part  of  the  town.  At  the  west  is  Wet^rook^  ris- 
ing in  Williamstown,  and  entering  the  Hoosack  one  mile  and  a 
half  northwest  o{  the  college.  The  9oii  in  tins  whole  tract  is 
generallj  clayey,  rather  light  for  such  a  soD,  and  very  rich.  A 
grayelly  soil  appears  in  a  few  places,  especially  at  thenordien 
part.  The  inUroal  on  the  Hoosaok  extends  only  a  small  dis- 
tance from  its  banks,  rarely  exceeding,  and  often  much  less, 
than  half  a  mile,  and  presents  the  common  appearances  of 
alluvial  land.  Rising  from  ten  to  twenty  feet  above  this  inter- 
yal,  the  soil  is  in  yarious  places  filled  with  rofled  stones  of 
quartz  and  limestone,  as  if  the  Hoosack  had  once  been  much 
above  the  banks  which  confine  it  at  present.  It  is  not  impro- 
bable that  its  waters  were  formerly  intercepted  by  the  hitts  in 
Pownal,  five  miles  at  the  northwest,  forming  a  smaD  lake  in 
this  valley. 

The  hills  of  the  Tacontck  range,  (A*)  on  which  passes 
the  line  between  Massachusetts  and  New-Tork,  have  gene- 
rally an  elevation  from  twelve  hundred  to  fourteen  hun- 
dred feet ;  PoTxmal  Mountain  (B)  on  the  north,  about  fourteen 
hundred ;  and  Oak  hill  (D)  on  the  northeast,  twelve  hundred 
feet  above  the  east  college  (C.)  Saddle  Mountain  (£F)  is  an 
insulated  mass,  separated  from  the  Taconick  range  by  the  val- 
ley of  Williamstown,  and  from  Hoosack  Mountain,  by  the*  val- 
ley in  Adams.  It  lies  about  south  southwest,  and  is  nearly 
eight  miles  in  length,  and  two  in  breadth.  It  is  composed  of 
two  ranges,  the  eastern  and  highest  (FG)  being  in  Adams.  The 
mountain  has  its  name  from  two  of  its  peaks,  which  present 
at  a  distance  the  appearance  of  the  two  elevations  of  a  saddle. 
The  west  range  (E)  is  divided  into  two  parts  quite  to  its  base, 
which  with  the  slope  of  me  east  range  encloses,  on  three  sides, 
an  irregular  hollow,  called  the  Hopper.  (H)    The  northern 

*  See  Map. 
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fart  (£)  .of  the  west  range  is  nearly  two  oules  in  lei^^,  and 
cises  to  the  height  of  eighteea  hundred  feet ;  the  southern  (I) 
rises  ahrupUj  into  apeak  of  the  elevation  of  seventeen  hundred 
feet  The  height  of  the  vallej  between  the  two  ranges  is  ahout 
.  fourteen  hundred  feet*  You  enter  the  Hopper  from  the  westy 
passing  along  a  branch  of  Green  River,  and  a  romantic,  wild. 
And  sublime  prospect  opens  before  you.  Nearly  east  of  the 
entrance  into  the  Hopper,  lies  the  highest  point  of  the  Saddle, 
&miliarly  called  GroA^Lock^  (F)  being  about  twenty-eight  hun- 
dred feet  above  th^  college,  and  probably  four  thousand  feet 
above  the  iide-x»aier  of  the  Hudson  at  Troy.  This  is  the  high* 
est  land  in  Massachusetts.  About  two  miles  north  northeast, 
is  the  northern  peak  (G)  elevated  twenty-three  hundred  feet. 
The  val)ey  in  Adams  is  bounded  on  Uie  east  by  Hoosack 
Aiountain,  (K)  elevated  from  fourteen  hundred  to  eighteen  hun- 
dred feet,  and  extending  several  miles  west  of  south :  it  forms 
d  part  of  the  range  which  commences  at  West  Rock  in  Con- 
necticut. 

The  country  included  in  this  sketch  is  principally  pnW^tx;^; 
lying  on  the  west  of  the  summit  of  the  primitive  range,  which 
{lasses  southerly  into  Connecticut.  The  rocks  and  minerals 
will  be  mentioned  in  the  following  order. 

1.  Granite^  A  few  pieces  have  been  found  at  the  foot  of 
Oak  hill,  one  mile  northeast  of  the  college.  It  consists  prin- 
cipally of  feldspar.  Four  miles  east,  are  large  nmsses  of  gra- 
nite on  both  sides  of  the  Hoosack,  and  on  ascending  Hoosack 
mountain  they  become  more  numerous.  The  principal  part  of 
this  is  quartz,  often  of  a  purple  colour ;  the  mica  black,  and 
the  rocks  exceedingly  hard.     I  have  never  noticed  any  mine- 

.  rals  imbedded  in  it.    The  vortex  of  Pownal  mountain  is  also 
granitic. 

2.  Gneiss  and  Mica  Slate.  I  connect  these  two,  because 
they  are  not  often  distinct,  and  appear  to  pass  into  each  other. 
They  are. found  in  large  strata  on  Hoosack  Mountain,  on  a  hill 
(L)  connected  with  Saddle  Mountain,  and  on  the  east  side  of  Sad- 
dle Mountain*  The  highest  and  the  west  ridge  of  Saddle  Moun- 
tain are  mica  slate.  The  Hopper  shows  the  inclination  of  the 
gtrata  quite  to  the  base  of  the  mountain.    The  inclination  is  to 
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the e»t  ni  aaiAeflt,  fiiM  Uft  t»  Afty  49ML  ObOa 
fovilHrert  ttoonlhn  of  SaMU^  the  •tiafai are  tan  to  ihtwu^ 
mit  for  a  couidenMe  distoDce,  «iid  are  innj  i 
'tlate«  batiag  aoaM#liit  the  appeartnte  of  a  j 
By  flus  une  Oiey  are  called  in  Mr.  Eaton's  Indexto< 
Some  of  the  rocks  appev  to  be  teleote.  I  hate 
howerer,  to  detect  Imt  a  reiy  iMnls  qoanfi^  of  1 
any  spedmeas  I  hare  tried,  thongh  I  ohtained  a  i 
proportion  of  almune.  The  higher  hills  of  the  Taooawk 
range  are  composed  prjncipaOy  of  a  sinilar  slate,  tyiqg  ia  the 
same  direction,  and  with  similar  mdinstion ;  bat  it  appettto  to 
hare  pawed  still  frrther  from  mica  slate.  At  the  norMsest 
comer  of  the  state,  which  is  near  the  foot  of  the  nigt  in  tlris 
pkce,  the  rock  is  very  similar  to  sctaie  of  thaft  on  the  sonth* 
west  moontain  mentioned  abore.  About  a  mile  northwest  of 
this  comer,  the  rocks  arfe  cleft  in  severri  places,  and  in  one,  to 
9nch  a  depth,  that  the  snow  and  ice  remain  here  tfaroag^  the 
year.  The  Snow  Hole  (M)  is  sd>oat  thirty  feet  long^  and  neari^ 
as  deep  at  the  east  efid,  ascends  to  the  west,  or  towards  the 
somn^  of  the  ric^,  and  is  from  ten  to  twenty  feet  wide.. 
lYhen  I  risitod  it  in  Jane,  the  snow  was  six  feet  deep  on  ide 
of  unknown  depth.  The  rock  is  here  passing  into  argMuemu 
slate ;  and  in  many  places  it  becomes  argtUaeeoUe  aAd  MhriU 
date.  For  the  other  rock,  yon  hare,  1  bdteriB,  proposed  the 
name  talcoie  siaite. 

3.  Qtiartjr.  Though  quartz  is  scattered  flirongh  dl  die  pr^ 
ceding  rock  in  masses  of  difieitent  sites,  it  is  found  hi  great 
quantity  on  the  northeast  part  of  Saddle  Mountain,  300  oi* 
400  feet  above  the  college,  and  thence  to  the  Hoo^u^k  klong 
the  side  of  the  hill  (L.)  it  is  granular,  often  white  and  trans* 
lucent,;  and  often  coloured  with  oxyd  of  iron.  It  forms  iSfcme 
HilU  (N)  a  mile  southwest  of  the  college,  on  the  vertex  of 
which  is  argillaceous  slate.  This  hill  slopes  to  West  Brook, 
where  quartz  often  forms  perpendicular  banks  from  50  to  100 
feet  high.  Here  also  argillaceous  date  rests  on  the  quarts,  te 
well  as  on  the  vertex,  and  on  the  east  side  ei  Stone  Hifl. 
Qjuartz  appears  again  on  the  opposite  side  of  West  Brook,  bdt 
further  north,  on  a  hHl  connected  with  the  Tacbbi^k  ratige. 
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Boica  skite,  to  the  ewt  and  northeait,  oAes  Aitiicd  bj  vein 
iDlo  TftomboiM  «(mbb.  Oa  ibieBM  nde  «£  SiMie  HU1«  it  is 
ittoite  ^rainiar»  and  i&ajr  fierhafa  be  caHedl  ormaeeoM  ^iMiffr, 
oenMHUiig  a  laige^  proportion  irf*  iron.  Near  Cbe  base  %>{  lioe- 
•rick  M^aMls^  ainilar  qplafte  is  fMnd^  -whiiih  extbnda  rontid 
(te  wrih  aide  of  tl»  Hoeetek  to  <kk  Hitt,  (D)  wUcb  is 
ipboHy  eeo^KtocM  of  it  It  lies  in  ronded  ffaginteto,  eaUlsd 
Aaitf^iarfi,  ttoaegh  the  iMtibbni  parttf  tf»  vattey,  awl  en 
the  Met  of  Oak  HSI  in  huge  raete,  ppeteatiBg  aear^  perpen- 
di^einr  firants  from  90  UkM  fiset  m  height,'  and  tmnj  iroda  in 
len^w  The  «trkta  are  in  s^irie  pfoccfei  botisontad,  end  in 
iAert^  iiearty  perp€tedtc«lar*  In  one  pboe  it  foraas  plates, 
frOM  2  to  5  ^t  ebn  side^  andlnai  Intf  an  inch  to  Bevend 
fnshes^  Hivckness,  winch  ere  neaply  puiittct  raesabeiday  tiie 
'ladges  tiever  b^ii^  peryeodienter.  to  the  sides.  Moat  of  the 
'  quartz,  except  the  white,  yields  a  smfdl  portieB  of  time,  and 
bas  been  called  cedeartom  pmrir*  Gfreojy  quartz^  rote  quMrtZy 
homslosie,  and  rock  crpkd^  are  occaeionally  feond ;  tbe  last  in 
consaierable  quantity  sontSi  ^  Stone  Hift.  On  this  stroani 
whieblssoes  ffomthe  Mopfmr^  is  areneepfeons  tfMrtz  of 'a  riaty 
Slraetere,  wIMi  is  ate  eaceUeot  atone  for  sharpening  the 
eMwU  xnsed  by  MUmecuUer^. 
^  4.  €HraiM€ir  Limekone  is  abundant  atthe  Cofoe  or  PaUs^  in 
Adams,  and  on  both  sides  of  the  Hoosack.  The  Cofve  or  sRstft, 
.(O)  is  a  singttlair  chasm  belMrven  litnestone  rodn.  A  small 
stream,  which  eppeare  once  to  hate  ran  on'the  ssrftcfe  of  the 
hidlow  between  two  small  elevaliens,  has  now  worn  n  paiiage 
many  feet  in  deptli  thnougfalfte  limestone.  The  chasm  is  nar- 
row, winding  in  *itS'C»ran^  sevehd  rbds  Idng,  and  its  opposito 
sides  were  connected,  t31  four  fekn  ago,  1^  a  natural  bridge 
of  limestone.  From  thebridge  to  the  water  is  70  feet.  There 
is  a  dark  cavern  of  several  feet  diameter,  and  some  passages 
into  the  to<^.  Tte  white  liiitfble  walls,  tiie  'fbaunng  of  the 
water  below,  this  |Hles  and  irregularity  of  the  rodcs,  and  the 
thick  OFerhangiog  trees,  mdke  tim  scene  very  wild  and  intor* 
eating.  The  limestone  rest^  on  mica  slate.  On  the  west 
bank  «f  the  fioosack,  and  eairt  bese  of  tjbe  ti»,  (L)  the -seine 
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wd  mhUbt  UjaMom  i»  Stn^f  vMftiag  on  .ilie 
isltteattinw«Btof  iL 

At  the  BMtfa  and  wMt  bwie  of  Siiddle  Jfoutttm,  (£)  ami  at 
a  leas  et^wuA&n  tkan  the  qoafis,  are  eatoafliye  strata  of  lime'- 
ataoe,  indinuig  tfaeeaaie  way  as  .the  AEiic&riate  of  the  momilaiii. 
It  18  less  4istiiictlj  fraaiifer,.and  less  fiMte  than  ^  other,  biit 
belongs  to  the  same  rock.  It  forms  tolerably  good  marbfe. 
BetweoD  the  sfarata-areeryslals  of  carboaele  of  lime^  rhomboi* 
dal,  and  leoding*to  the  Imimdmr  fovm.  Some.of  these  Jtoata 
Bpyear  to  bfrcompesed  of  hiaaioil  oryatals  of  this  kind*  Jn 
one  flaoe  are  sttata  of  several  rods  in  length  and  breadth, 
wbaoh  are  istdined  to  the  8e»thwest»  end  thus  lie  against  the 
miea  slate  of  themoontasB.  The  ioeliaelloa  is  about  ferty-fife 
degrees.  Unless  this  liaMstone  beconneofced  ffkh  that  on  the 
east  of  Saddle  Mountain,  (and  no  connexion  has  yet  been  tnh 
eed,)  it  must  be  considered  4S  lying  on  both  sides  of  the  mica 
slate,  or  altesnatiag  with  it    . 

6.  dflr^|f«2leceoMtiSlalerestSQB^QaflzonStoiie  Hill,  and  is  also 
Iband  low  doim  in  tiie  v^ley  conneeted  with  limestovke.  It 
eoBstitntes  the  biU  (P)- connected  with  the  T4icQnick  nu^pe* 
and  also  Northwest  hill,  (4^)  whose  base  is  compact  limestone. 
A  few  miles  norths  Uiis  slate  is.  distinctly  marked*  and  in  about 
12  miles,  fiurms  hills  Qfroo/MkOe  in  Hosaok,  Nei^-York.  It  is 
annually  eerried  in  lasge  quantities  to  Albany*  C^  tbs  first* 
mentioned  hill,  it  contains  some  Udc 

6.  ^lumiuoui  slate.  This  is  found  in  argillaceous  skis*  in 
Pownal,  5  miles  nsffth*  at  the  base  of  a  hiU  east  of  the  Hoc- 
sack.    It  is  used  to  m^  coleurs. 

7.  CJhhrite,  In  romded  masses,  generally  with  qwrte, 
scattered  through  the  valley  in  Williamstown,  and  fiiimd  at  an 
elevation  of  some  hundred  feet  on  the  hills  of  the  Taeooick 
range.  Chlorite  slate  has  already  been  mentioned  as  occur- 
Ttngon  the  same. range. 

8.  Rvbble  Sitme.     In  rounded  masses  through  the  valley* 

9.  Ckmipaet  Limestone*  In  several  places  low  in  the  valley. 
Near  the  eoUege  it  is  whiteand xieep  gray.  In Uie  vein&of 
the  latter^  ialc  in  diffiised  in  ell  directions^  It  contains  silez, 
often  from  3  to  15  per  cent.,  and  sometimes  gives  fire  with 
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iteeL  fa  some  c^tses  it  is  enrtliy.  On  Greea  Riirer,  one  and 
a  half  mile  south  of  the  college,  it  lies  in  thin  strata,  which  ari 
^vided  by  se^ms  into  very  regular  rhomboidal  plates  of  va- 
rioqr  sizes.  On  some  scattered  fragments  on  this  rirer,  are 
4>und'  carbonate  of  lime  in  crystals,  with  pieces  of  white  feld* 
spar.  On  West  Brook,  this  gray  limestone  is  travened  by  a 
Tein  of  quartz,  containing  sulphuret  of  iron.  The  strata  of 
this  rock  are  almost  in?ariably  incliaed  to  the  east.  A  coarse 
9(mp8tone  is  \found  in  the  limestone  near  the  college,  and 
a  vein  made  up  of  brown  argi^K^eous  slate^  soapstone,  quiOrta, 
and  sulphuret  of  iron,  passes  through  it.  This  limestone  ap« 
pears  to'  be  very  different  from  that  at  tfa«  boae  of  Saddle 
Mountain,  and  from  that  which  yields  the  marble  of  Berkshire 
county.  It  may  still  be  prMm^v^,  hiApritmtive  compact  IdmB" 
Hone, 

10.  Granttdl  of  Kirwan,  QtearHsr,  and  Feldspar.  This  aggre* 
gate  forms  extensive  strata  at  the  east  base  of  Stone  Hill.  The 
feldspar  is  difibsed  in  gndas  through  ^e  quartz,  and  sometimes 
crystalline ,  ^nmng porphyritic  quartz.  This  aggregate  is  often 
compact  and  very  hard,  but  frequently  it  is  porous  and  hard, 

'  forming  good  millstones.    Sometimes  the  quartz  appears  in 
such  fVagtnents,  that  the  stone  resembles  breccia, 

11.  Black  Tourmaline.  In  beautifu]  small  six-sided  prisms, 
in  scattered  pieces  of  mica  slate  at  the  base  of  Stone  HUl. 

12.  Amianthus.  Only  a  smaH  i^cimen,  attadied  toarpUa" 
ceous  date. 

13.  Bitter  i%iar.  On  compact  limestmie  at  West  Brook. 
Some  of  the  crystals  are  rhomboids,-  and  some  appear  to  be 
the  half  of  rhomboids  split  through  their  longer  dii^nal. 

14.  Jasper.  The  common  brown  or  red,  and  black,  in  small 
rounded  masses,  and  also  a  piece  of  variegated  or  striped  jas- 
per. 

15.  Galena.  Only  a  specimen  in  the  limestone  on  West 
Brook. 

*  16.  hon  Ore.  Bog  ore  on  the  Hoosack,  a  mile  northeast  of 
the  coMege.  Yellow  earthy  from  which  yeUow  ochre  is  obtained 
in  great  quantity,  in  a  hill  (R)  on  the  bank  of  Green  River,  2 
miles  south  of  the  college. 
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At  Oe  BorOi  end  af  Saddle  M oontiuA,  Iml  loir  d«irt,  jefloir 
earth  ii  connected  With  rtddU^  or  a  subfltance  teach  resembKng 
it.  R  is  leas  hard  than  the  cmnmen  reddle,  hat  is  con^oaed 
of  the  same  ingredientp. 

Magnetic  Oanfd  of  Irtm^  regular  octaedfons,  in  mica  stale  lit 
the  base  of  Stone  Hill. 

SupentUphuret  of  /ron,  massive  and  crystallized,  in  argSa^ 
ceoos  slate,  mica  slate,  compact  limestone,  and  qaaits. 

17.  Pran,  Beaatifbl,  and  containing  salpharet  mf  iron; 
iatdy  foond  by  Mr.  Eaton,  a  little  east  of  the  sommit  of  Hoo- 
sack  Moontain,  in  Florida. 

16.  PtMUif^jtone.  Where  Pownal  Moontain  reaches  the 
Hoosack,  (T)  3  miles  north  of  the  coU^;e,  are  some  hills  of 
this  aggregate.  It  is  composed  of  rounded  masses  of  foarti?, 
chlorite,  and  limestone,  of  rarioos  sizes,  connected  by  an  ar^ 
gillaceous  cement 

19.  Potters*  Clay.  Etcellent  for  vessels  of  common  pottery. 

The  minerals  of  this  section,  it  is  obvious,  ate  not  very  infr- 
portant ;  but  as  connected  with  a  transverse  section  of  tiie 
country,  they  possess  considerable  interert.  For  this  reason 
they  have  been  particularly  mentioned. 

In  the  north  part  of  Williamstown  is  a  minerai  springs  iami- 
harly  called  the  Sand  Spring  (S.)  The  water  rises  fhmi  s^re- 
ral  places  in  a  reservoir  of  about  a  rod  in  diameter,  and  from 
one  to  three  feet  deep.  It  is  very  soft  and  wann,  but  contains 
very  yttle  saline  or  earthy  matter.  Gas  continually  rises  in 
it.  It  appears  .much  to  resemble  the  spring  at  New  Lebanon, 
New- York,  and  has  proved  useful  in  the  cure  particularly  of 
some  ctUaneouB  diseases. 

The  traniverw  section^  connected  with  the  map,  paflses  over 
Stone  Hill,  and  the  north  part  of  Saddle  Mountain.  The  dif- 
ferent rocks  are  shown  in  the  section,  directly  below  their 
places  on  the  map,  by  drawing  lines  from  the  several  strata 
parallerto  the  sides  of  the  map.  This  section  is  coimected 
with  ths^  giv^n  by  Mr.  Hitchcock,  in  the  2d  utmbef  of  this 
Journal.  It  ought  perhaps  to  be  mentioned,  that  according 
to  Mr*  Eatdn's  account,  the  granite  of  this  section  sinks  under 
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gpeioi  to  the  east,  and  rises  again  in  Hampshire  Coniityy 
<<  supporting  the  same  rock  of  gneiss  ;^'  but  where  it  reappears^ 
tiie  granite  contains  **  many  imbedded  minerals."  This  section 
corresponds  generally  to  the  place  and  character  of  the  minet 
rals  in  any  section  across  Berkshire  county.  There  are, 
however,  some  peculiarities  which  may  be  mentioned  at  a  fu- 
ture day.  The  colouring  corresponds  to  that  on  the  geologi* 
oal  map  in  Cleaveland's  Mineralogy. 

C,  DEWEY. 
Waiiams'  CQlhge,  Jan.  27,  1819« 

P.  S.  I  have  a  part  of  a  rock  crystal,  which  contains,  in  a  hol- 
low, a  liquid  and  a  little  air^  and  some  bla^k  or  brown  particles^ 
tvhich  just  sink  in  the  liquid.  It  was.  found  several  years  since 
at  Diamond  Hill  in  Cattskill.  This  hill  is  only  a  small  emi- 
nence on  the  bank  of  the  creek  at  that  place,  composed  of 
limestone,  (if  I  hare  been  correctly  informed,)  between  the 
itfrata  of  which^  and  on  the  side,  next  the  creek,  this  and  other 
ridck  ^crystals  were  found.  I  believe.  Sir,  you  have  one  hke 
the  above,  obtained  froifi  the  same  place.  The  crystal,  which 
was  generously  given  me  by  Mr.  Van  Loon,  who  found  it,  iir 
only  a  part  of  two  crystals  connected  at  their  bases.  Partly 
under  one  of  the  solid  angles  formed  by  the  united  pyramids, 
is  the  hollow,  about  f  inch  long,  about  f  filled  with  the  air,  audi 
about  ^  inch  wide.  The  principal  curiosity  about  it  is  the 
Sqmd*  It  bos  never  been  known  to  freeze.  It  was.  exposed 
yesterday  morning  an  hour  to  an  atmosphere  4  and  5  de* 
grees  below  zero.  It  became  less  fluid,  for  the  bubble  of  aii^ 
SioFed  with  less  ease  and  rapidity.  Still  the  liquid  was  fluids 
Its  colour,  which  is  naturally  white,  had  a  slight  tinge  of  yellow^ 
7he  Rev.  Mr.  Schaefifer  of  New- York  supposes  the  black  par- 
ticles are  bitumen.  Is  it  possible  the  liquid  is  napiha  ?  Thir 
oil  is  sometimes  colourless,  and  does  not  congeal  at  zero,  and 
that  which  I  distilled  from  the  Seneca  oil,  does  congeal  a^ 
some  degrees  below  zero.  It  can  hardly  be  salt  water ^  unless: 
it  be  very  salt^  and  even  then,  it  would  have  congealed  at  the 
temperature  of  the  air  yesterday.  What  way  can  be  devised' 
to  ascertain  what  it  is  ? 

Jan.  30,  1819r 
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After  seeing  the  notice  of  the  crystals  found  at  Hudson  bj 
Mr.  Schaeffer«  I  wrote  to  a  member  of  the  Lyceum  of  Natural 
History,  New-Tork,  rather  more  full  an  account  than  the 
abore,  of  my  crystal,  &c.  I  hope  to  ascertain,  whether  the 
liquid  will  congeal  at  10  or  20^  below  0,  but  bare  some  fear 
lest  the  crystal  should  be  injured. 

CD. 


Art.  IV.  On  the  Tourmalines  and  other  Minerals  found 
at'  Chesterfield  and  Goshen^  Massachusetts^  by  CoL 
George  Gibes. 

(For  the  Anwricaa  Joamal  of  Science.) 

X  HE  schorl  of  the  mineralogists  of  the  last  century  united  z 
variety  of  substances  which  subsequent  obserrations  have 
separated  into  several  species.  The  green  schorl  is  now  the 
epidote,  or  the  Vesuviao,  or  the  actynohte.  The  violet  schorl, 
tod  the  lenticular  schorl,  are  the  azintte.  The  Uack  volcanic 
schorl  is  the  augtte.  The  white  Vesuvian  schorl  is  the  sommite. 
The  white  grenatiform  is  the  leucite.  The  white  prismatic 
is  the  pycnite,  a  species  of  the  topaz,  and  another  is  a  variety 
of  feldspar.  Of  the  blue  schorl,  one  variety  is  the  oxyd  of  tita- 
nium, another  the  jsappare,  and  another  the  phosphate  of 
iron.  The  schorl  crucifom  is  the  gnmatite.  The  octahedral 
schorl  is  the  octahedrite,  oranatase.  The  red  schorl  of  Hun- 
gary, and  the  purple  <^  Madagascar,  are  varieties  of  the  oxyd 
of  titanium.    The  spathique  schorl  is  the  ipodumen. 

The  black  schorl,  and  the  electric  schorl,  only  remained,  and 
to  avoid  the  coitfusion  created  by  the  use  of  tiie  term  schorl, 
the  name  of  tourmaline  was  given  to  this  species  by  that  cele- 
brated mineralogist,  the  Abb^  Haiiy.* 

*  If  thit  memoir  should  e^er  meet  the  eye  of  &is  amiable  man,  I  tnist  be  wiU 
ezcQie  &e  notice  to  which  his  labonn  so  jasUy  entitle  him.  To  him  we  are  in- 
debted for  a  complete  science  of  ciystallography,  and  for  having  determined  the 
existence  and  limit  of  species,  which  minenlogists  bad  not  obtained,  andcbemtst» 
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The  totmnaline  is  foaod  of  almost  every  ookNur,  aad.tbis 
variety  of  colour  caused  at  &rst  a  number  to  be  fomted  ii^ 
oew  species  ;  which  are  now,  considered  only  as  varieties  of 
the  tourmaline  :  such  as  the  rubellite,  thetoMrmaline  apyre* 
^d  indicolite.  . 

The  different  analyses  of  the  toqrBUiUnA).]iiSwever»  afiords  a 
greater  variety  of  results  than  is  known  in  almost  any  othei: 
mineral.  . 

The  specific  gravity  of  the  black  varies  from  3.08  to  3.36 

Green  .      from  3.16  to  3.36 

Red  .      from  2.87  to  9.10 

Analysis  gives  Silex  from     .     .  35  to  58 

Alumine  .     ,     .  20  to  48 

Magnesia      •    .  0  to  10 

Iron     ....  0  to  23 

Manganese    .     .  0  to  13 

Alkali       ...  0  tp  10 
Water      ...      0  to    4 

These  differenees  must  be  in  some  measure  ascribed  to  a 
defect  in  the  accuracy  i^  some  of  the  analyses.  But  it  appears 
that  iron  has  not  been  discovered  in  the  red  tourmaline.  It  is 
not  unworthy  of  notke,  ^t  the  red  tourmtdhie  is  considered 
as  infusible,  but  the  others  fusible. 

The  red  tourmaline  hf»  been  tbe  most  valued,  from  its 
scarcity^  its  employment  in  jewelry,  and  tiie  beauty  of  its 
crystals.  It  has  been  discovered  in  Siberia,  in  Moravia,  in 
the  fiast-Indies,  and  in  Massachusetts.  In  Siberia  it  is  found 
ia  a  vein  of  decomposed  feldspar  in  afine«grained  granite,  with 
black  tourmaUne.  In  Moravia  wkh  quarts  and  lepidoBte  (or 
rose-ooloured  mica)  in  gneiss.  In  the  £ast»Indies,  at  Ava  and 
Ceylon,  but  its  geological  situation  is  not  known,  though  it  is 
pcobably  m  gneiss  or  geotiite. 

coald  not  detemune.  He  has  devoted  a  long  lile  to  the  improTement  of  science ; 
and  it  is  his  praise,  that  he  has  pussenred  the  meeimess  of  religicB  amidst  the 
nost  flattering  saccess.  Onr  scientific  countiymen,  who  hate  visited  Pkris,  have 
been  particularly  indebted  to  him ;  and  this  notice  is,  in  their  behalf^  botii  the 
tribute  of  justice  and  gratitude. 
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The  red  or  rote  toomaline  of  Masfacbmetts,  is  Iband 
ebieflj  at  Chettarfield,  in  a  sabordinate  bed  of  granite,  con- 
tained in  mioa  sbte.  Tbe  mica  slate  is  tbe  predonunaat  rock 
of  tbe  coontiy.  It  is  fine  gsained,  and  contains  an  abundance 
of  small  garnets.  Direction  of  tbe  strata  nortb  and  80Qth« 
varying  a  litlie  easterly;  inclination  perpendicokr.  The 
bed  of  granite  is  about  three  hundred  feet  long, '  and  from  &w^ 
to  twenty  feet  broad.  It  is  contained  in  a  narrow  ridge  ci 
mica  slate,  which  descends  into,  and  is  lost  in,  a  valley.  The 
sides  are  precipitous ;  the  highest  part  is  about  forty  feet 
hi^.  On  tbe  east  side  a  considerable  part  of  the  granite  has 
been  destroyed  by  natural  causes,  leaving  the  granite  bare. 
The  granite  consists  chiefly  of  granular  feldspar,  with  grains 
of  white  quartz,  and  a  little  light  coloured  mica,  is  moderately 
''fine  grained,  and  of  a  grayish  white  colour.  In  addition  to 
tourmaline,  it  contains  also  emerald,  some  of  the  crystals  of 
which  are  from  three  to  five  inched  in  diameter.  I  suc« 
teeded  in  getting  one  out  of  its  matrix,  which  is  three  and  a 
half  inches  in  diameter,  and  its  summit  (which  is  a  plane 
witbq^  aoy  additional  facetjtes)  is  perfect. 

The  tourmalipes  are  contained  cl^fly  ii|  a  false  vein  of 
lilicious  /Eeldspar  and  qii^rt?,  wHoh  heg^ni  ip  tb^  centre  of  the 
upper  edge  of  the  bed  of  gr^ite,  and  p^usse^  obliquely,  de- 
scendil^s  to  the  northeast,  abont  tjvenly  f^et,  where  i.t  h  ipter- 
cept#d  froQA  ttgbt  by  the  mi^  ^ate«  The  .vftip  is  al^nt  Que 
^d  ^  half  foiot  tbicliL  in  tbe  upper  part,  9Qd  not  more  t|i0Q  aix 
or  eight  ixM:hes  wheri^  it  is  loe^^.  This  jf^ln  qf  silicious  feld- 
fpar  c^oitaii^p  also  a  veii^  of  ^lui^h  ^hif^  tr9nHW^^  qqertx, 
which  is  from  thire^e  to  ^igl^t  iophes  iJidiik*  9Ad  psis^i^s  tbro^gib 
fhB  ce^pee  of  the  y^in  of  feji#paf . 

Wh/^  I  first  exaiA^n^  this  r.oc]£,  sqqa  /^^r  jits  di^coveiy^ 
by  Dr.  HmU  of  lljrortbaipptoWj  J  det^mii^ed  tb^  felclspar  to 
be  a  new  variety,  which  has  be^  sipjce  qoilfi^f^  by  Pro- 
fessor Haufiman,  and  now  ranks  as  a  new  sub-species,  under 
the  name  of  siliceous  feldspar.  (P.  41,  of  the  Minfiralegicat 
Table.) 
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The  analysis  of  Professor  Stromeyer,  of  Gottingen,  gires, 
Silex       ......     70.68 

Alumine 19.80 

Soda 9.05 

Iron,  Mag.  and  Lime      .         38 


99.91 


The  chief  difference  between  this  and  the  adularia  is,  that 
one  contains  fourteen  potash  and  the  other  nine  soda.  Be- 
tween this  and  the  saussurite,  or  tenacious  feldspar,  the  one 
contains  eleven  of  lime,  and  the  other  only  a  trace. 

The  silicious  feldspar,  which  I  suspect  to  be  the  basis  of  the 
granite,  crystallizes  in  thin  rhomboidal  tables.  They  are  very 
frangible,  and  have  one  clivage  perpendicular  to  the  faces  of 
the  tables.  Sometimes  the  tables  have  one  lateral  edge  or 
more  truncated.  In  one  fragment  of  a  crystal  I  observed  a 
very  obtuse  acumination  on  the  table,  which  appeared  to  be 
diedral,  the  sides  being  placed  on  the  obtuse  lateral  edges  of 
the  tables.  On  account  of  the  extreme  frangibility  of  the 
crystals,  it  is  certainly  extremely  difficult  to  seize  their  cha- 
racters. Specific  gravity  only  2.333,  probably  owing  to 
interstices  between  the  tables.  The  colour  is  white,  trans- 
lucid,  passing  to  semi-transparent ;  lustre  sometimes  dull,  at 
others  shining.  The  tables  are  sometimes  so  aggregated  that 
their  edges  being  exposed,  offer  wedge-shaped  and  stelliform 
figures.  The  tourmalines  are  chiefly  contained  in  this  vein. 
They  are  red,  or  green,  rarely  blue  or  black. 

The  green  tourmalines  vary  from  one-eighth  of  an  inch  to 
one  inch  in  diameter ;  they  are  sometimes  four  inches  in 
'length,  and  are  entirely  confined  to  the  inner  vein  of  quartz* 
They  are  triedral  prisms,  with  convex  faces,  striated  longi- 
tudinally, and  generally  traversed  perpendicularly  to  the  axis, 
with  very  small  fissures  filled  by  some  silicious  substance, 
probably  feldspar.  These  green  crystals  are  opaque.  The 
red  tourmaline  is  frequently  enclosed  in  the  green.  In  certain 
parts  of  the  vein  almost  every  green  crystal  encloses  a  red 
one,  which  always  corresponds  by  its  sides  and  angles  with 
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the  exterior  crystal.  Sometimes  a  thin  layer  of  talc  interrenes 
hetween  the  outer  and  inner  crystal.  In  one  specimen  I 
found  three  crystals  of  the  red  aggregated  together,  and  en* 
closed  in  one  of  the  green.  In  another  crystal  I  found  pyrites 
in  the  place  of  the  red  tourmaline.  The  largest  crystal  of 
the  red  was  one  quarter  of  an  inch  in  diameter,  and  four 
inches  long.  The  red  tourmalines  yary  in  intensity  of  colour, 
and  frequently  (particularly  in  the  interior)  pass  into  yiolet. 
They  pass  from  translucid  to  semi-transparent.  I  have  found 
some  that  were  terminated  by  triedral  pyramids.  The  cryslails 
are  generally  perpendicular  to  the  sides  of  the  vein.  Small 
crystals  of  the  red  often  run  from  the  vein  of  quartz  into  the 
adjoining  feldspar.  The  granite  also  contains  minute  crys* 
ta|8  of  dark  and  light  blue  tourmaline,  and  pale  green  eme- 
rald, with  a  very  few  garnets  and  pyrites.  In  the  lower  part 
'  of  the  Tein,  five  to  six  feet  from  its  interruption  by  the  mica 
elate,  the  red  tourmaline  scarcely  appears,  and  the  vein  con- 
tains chiefly  bluish  amorphous  quartz  and  green  tourmahne. 
It  is  therefore  probable  that  this  rein  will  not  a£fbrd  hence- 
forward a  great  supply  of  this  beautiful  mineral. 

About  six  miles  from  Chesterfield,  in  Goshen,  is  found  the 
rose  mica,  with  tourmalines  and  emeralds  interspersed  in  the 
granite.  Unfortunately  the  bed  of  granite  has  not  been  dis- 
covered, and  the  specimens  we  possess  are  taken  from  loose 
rocks,  scattered  over  a  small  extent  of  ground  in  a  valley^  in 
the  neighbourhood  of  mica  slate.  The  rose  mica  is  found  in 
a  large  grained  granite  with  amorphous  quartz  and  sihcious 
feldspar,  crystallized  and  amorphous.  The  mica  is  generally 
of  a  rose  red,  sometimes  yellowish  green.  It  crystallizes  in 
rhomboidal  tables,  rarely  truncated  on  the  acute  angles, 
passing  into  the  hexaedral  table.  The  tourmaHnes  are  light 
and  dark  green  and  blue,  of  various  shades  of  intensity,  fre- 
quently acicular  and  stellated.  The  black,  the  red,  and  the 
violet  tourmalines  also  occur,  but  more  rarely.  Sometimes 
the  green  prisms  enclose  others  of  blue  and  black.  Specific 
gravity  of  these  varieties  from  3.  to  3.1.  The  green  and  blue 
crystals  in  this  locality  are  translucid  or  semi-transparent. 
The  feldspar  is  generally  white,  rarely  light  blue*    There  are 
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some  emeralds  in  the  granite.  Among  some  specimens  which 
Mr.  Weeks  of  New- York,  who  discovered  this  locality,  was 
so  good  as  to  ^ve  me,  I  found  a  heautifhl  rose  emerald  in  its 
matrix.  It  is  a  helaedral  prism,  about  one  and  a  quarter  inch 
in  diameter,  the  summit  a  plane,  one  of  the  lateral  edges  has 
a  truncature.  About  half  of  the  diameter  of  the  prism  is  free, 
from  the  matrix,  and  half  an  inch  of  the  prism.  The  colour 
is  a  pale  rose,  rather  more  transparent  than  the  emerald. 

The  colour  of  the  mica  of  the  GoBhen  granite  calls  to  mind 
the  lepidolite  or  lilahte,  which  (formerly  considered  as  a 
distinct  species)  has  now  been  united  to  mica.  The  lepidolite 
of  Rosena  is  also  accompanied  by  the  tourmaline  apyre,  now 
the  red  tourmaline. 


Art.  V.  Observations  on  the  Minerals  connected  zoith 
the  Gneiss  range  of  Litchfield  counts/,  by  Mr*  John  P« 
Brace,  of  Litchfield^  Conn. 


JL  HE  gneiss  formation  is  the  most  extensive  of  any  in  Litch- 
field county,  and  embraces  a  number  of  very  interesting  mine* 
rals.  It  extends  east  into  Hartford  county.  On  the  north  it 
runs  into  Massachusetts,  though  frequently  interrupted  by  the 
limestone  formation,  which  rests  upon  it.  It  forms  the  prin- 
cipal, and  in  many  cases  the  only  rock  of  the  eastern  and  north- 
eastern sections  of  the  county,  and  of  the  towns  of  Litchfield, 
Goshen,  Warren,  Cornwall,  and  Norfolk. '  In  Washington  and 
Canaan,  it  constitutes  the  rock  of  the  high  mountains,  and  is  a 
part  of  the  same  range  in  the  other  towns,  while  the  valleys 
and  the  more  moderate  elevations  are  covered  with  limestone. 
The  river  Housatonic  appears  to  have  made  its  way  through 
this  range,  for  the  same  rock  continues  on  the  western  side 
of  the  river  parallel  to  it  in  the  mountains  of  Kent,  Sharon^ 
and  Salisbury.  In  Litchfield  commences  a  range  of  porphy- 
ritic  granite,  or  porphyritic  gneiss,  which  alternates  with  the 
common  gneiss,  and  in  some  instances  rests  upon  it.    This  rock 
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hegtDB  at  Mount  Prospect,  between  Litchfield  and  Warren,  ami 
runs  through  South  Farms,  Bethlem,  and  Watertown.  The 
crjstab  of  feldspar  in  it,  are  often  ?erj  perfect. 

The  primitiTe  granite,  as  a  rock,  is  not  found,  though  it  lief 
scattered  on  the  surface  in  great  quantities,  and  large  masses. 
The  graphic  granite  in  this  region  is  often  remarkably  fine. 
Mica  slate  constitutes  a  considerable  part  of  those  rocks  that 
rest  on  the  gneiss,  though  never  found  in  such  elevated  situa- 
tions. The  mica  slate  rocks  are  always  iocUned  at  a  great  an- 
gle with  the  horizon,  and  follow  the  direction  of  the  other 
range.  Litchfield  village,  Chesnut  hill,  and  great  part  of  Har- 
wjngton,  are  entirely  composed  of  this  rock.  The  Bantum  and 
the  Waterbury  rivers  have  their  bottoms  of  it  Some  of  the 
brooks  entering  the  Waterbury,  have  cut  their  passage  through 
the  mica  slate,  leaving  walls  of  40  or  50  feet  on  each  side,  tra- 
versed by  veins  of  a  very  coarse-grained  granite,  and  often 
much  mixed  with  sulphuret  of  iron.  The  slate  near  Harwing- 
ton  meeting-house  contains  a  great  quantity  of  sulphuret  of 
iron.  Mica  slate  likewise  lies  on  the  sides  of  the  gneiss  range 
in  Canaan  and  Salisbury,  where  it  dips  under  the  limestone. 
Sienite  is  scattered  on  the  surfiice  in  laige  masses,  especially 
where  the  porphyritic  gneiss  is  found.  Sometimes,,  however, 
the  masses  are  so  large  as  to  form  mountains.  Mount  Tom^ 
between  Litchfield  and  Washington,  is  of  this  nature,  being 
entirely  composed  of  sienite,  resting  on  gneiss.  Slaty  sienite 
is  frequently  found,  having  a  very  large  proportion  of  horn- 
blende. 

The  minerals  that  are  found  in  this  region,  are  much  mere 
interesting  than  its  geology.  In  describing  them,  1  shall  con- 
fine myself  to  the  district  east  of  the  limestone  range,  intending 
at  some  future  time  to  investigate  a^d  describe  the  hmestone 
country. 

Carbonate  of  lime,  the  granular  limestone,  is  scattered  over 
the  whole  of  this  region.  It  often  is  found  in  the  cavities  of 
decayed  quartz  rocks,  and  contains  tremolite  and  augite. 

Cyanite  or  Sappar^  is  found  in  great  quantities,  especially  in 
Harwington  and  Litchfield.  A  crystalline  mass  of  this  waa 
found  a  few  years  s^,  weighing  probably  15  cwt. ;  it  lay  on  a 
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fDica  state  ridge,  and  undoubtedly  had  been  formerly  imbedded 
in  the  slate.  Beautiful  white  talc,  and  small  crystals  of  sul- 
phuret  of  iron,  are  disseminated  in  the  mass.  Specimens  of 
this  mass  are  in  almost  all  the  cabinets  in  America.  Smaller- 
masses  hare  been  found  associated  with  feldspar.  Small  crys- 
tals of  this  mineral  are  very  common  in  mica  slate,  with  stau- 
rotide  and  garnet.  Two  of  these  crystals  are  often  arranged 
at  right  angles  with  each  other.  In  Cornwall  it  is  found  in 
small  crystals  in  the  gneiss  containing  graphite. 

Staurotide  is  very  common  and  very  beautiful.  It  is  found 
principally  in  mica  slate,  and  exhibits  often  the  cross.  It  most 
generally  is  crystallized  in  four-sided  prisms. 

^Mrtx,  of  course,  is  common.  Cornwall  particularly  is  dis- 
tinguished for  the  smoky  variety.  Ferruginous  quartz  is  found 
in  rolled  masses  in  the  whole  of  this  range. 

Petro  silexj .  in  rolled  masses  with  ferruginous  quartz,  con- 
taining veins  of  chalcedony  and  homstonCy  and  geodes  of  quartz 
crystals,  are  common  in  Litchfield  and  Goshen.  Sometimes 
these  masses  in  the  interior  assume  the  appearance  of  Burr- 
stone. 

Common  opal  has  been  found  in  Litchfield,  though  rarely. 
It  was  part  of  a  mass  of  ferruginous  quartz,  with  indelible 
dendritic  impression.  It  is  very  hard,  and  its  fracture  is  con- 
choidal. 

Mica  is  very  common.  It  is  found  green,  white,  and  per* 
fectly  black.     It  generally  occurs  in  blocks  of  granite. 

Schorl,  in  rounded  crystals,  is  found  in  all  the  granite  in  this 
range  ;  in  radiating  crystals  on  quartz  ;  and  in  acicular  crys- 
tals on  mica  slate.  The  large  crystals  are  so  brittle,  that  few 
of  them  can  be  obtained  perfect.  I  once  found  it  in  Litch- 
field, near  Plymouth,  in  prismatic  crystals  on  earthy  graphite* 

Feldspar  is  very  common  and  beautiful  in  all  the  towns.  It 
is  usually  found  in  rhomboidal  fragments,  and  has  a  fine  lustre. 
It  is  blue,  white,  and  red.  Some  of  the  granite  of  Torring- 
ford  is  very  beautiful,  being  composed  of  white  and  smoky 
quartz,  red  feldspar,  and  green  mica.  In  the  porphyritic 
gneiss,  feldspar  is  in  six-sided  prisms.  One  small  crystal  of 
adularia,  well  defined,  has  been  found  by  E.  Wilkins,  Esq. 
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Ber^,  bodi  crptaBiMed  mi  wmmwe, 
Ij^HUM  id  graoile.  Its  celmiis  are  greca,  i^eeniili  j^ 
loir,  pale  yellow,  and  br«WB.  Its  crjatab  are  oftea  Tctj  pa- 
feet 

G^umeU  are  eeoHMm  in  aD  the  toifBS  of  this  i 

Epidde.  Very  beaotifiil  crjatab  of  thia 
jbond  in  Waahiogtoa,  aMOciatod  with  mdqpar*  They  are  ae 
rounded  at  to  render  it  very  difficolt  to  diacoTer  their  fomu 
They  have  a  very  fine  Inttre,  and  are  of  an  lAre  green ;  in 
Litchfield,  in  crystals  with  hiHrnUende,  and  graphic  panite, 
and  in  veins  in  sienite. 

Perhaps  no  region  can  he  found  containing  more  beaatifiil 
irmtoUU.  All  itsTarietiea  occur ;  the  fihroosof  Litchfidd  and 
Bethlem  is  very  distingnished.  In  Canaan,  it  is  foond  contain- 
ing crystals  of  snlphnret  a£  iron.  1  do  not  speak  here  of  the 
tremolite  found  in  the  limestone  rai^. 

Ckntuncn  a^eittu  exists  in  WasbiDigton  and  New  Milfi>rd* 

The  white  ougiie  is  a  mineral  foond  in  this  range;  i& 
Litehfield*  in  sis-sided  prisms  rery  Qmch  flattened,  on  quarts, 
and  carbonate  of  lime  with  tremohte.  They  sometimes  occur 
sereral  inches  long. 

The  lamellar  and  ttoy  rarieties  of  common  hamhle»d€  are 
rery  common. 

Radiated  aetynolite  of  a  beautiful  bluish  green  in  Litchfield  ; 
in  Canton  of  a  brownish  green. 

Steatite  is  common,  and  is  quarried  in  Litchfield.  The  Y9r 
lieties  of  to^c  are  very  common,  connected  with  sjteatite,  cya- 
nite,  and  chlorite. 

Chlorite  in  Litchfield,  is  found  on  quartz,  with  talc« 

Porcelain  clay  in  Litchfield  in  smdl  quantities,  and  in  Wash* 
iogton. 

Graphite  is  found  jo  Cornwall  in  great  quantities.  Its  ^usgue 
18  gneiss  and  sienite.  It  is  lamellar,  and  has  a  metallic  lustre ; 
is  easily  obtained,  and  might  be  made  useful.  Epidote  andcy- 
anite  are  found  with  it. 

Ores  are  not  common.  Oxides  of  iron,  and  sulphuret  of  irqa 
are  scattered  over  the  whole  range.  Near  Mount  Prospect 
in  Litchfield,  sulphuret  of  iron  in  mass  is  in  great  quantities ; 
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stoDe  coDtaining  a  fei?  grains  of  naUve  eopfMr  was  found  ia* 
litehfidd. 

The  red  ozyde  of  titanium  ocean  in  Litchfield  sparinglj* 
A  very  handsome  specimen  of  the  r^cuhied  caejfde  of  titammmi 
was  picked  up.  It  was  on  mica,  and  the  mica  had  an  evident 
tendency  towards  the  same  form* 


BOTANY. 

^T.  VI.  An  Aicotmt  of  two  M>rtk  American  Species  of 
Rottbolliaj  discovered  an  the  Sea-coast  in  the  State  of 
Georgia,  by  Dr.  William  Baldwin,  of  Philadelphia. 


Flowers  in  pairs^  or  two  from  each  joint  of  the  radids, 
neutral,     ThcnetUralf  or  imperfect  flowers,  pedieillate. 


BetibolUa  corrugata* 

v^ULMO  erecto,  compresso,  sulcato,  glabro,  ramoso:  foliis 
lo&gis  angustisqae:  spicis  sub-compressis,  nudis  super  uno 
latere,  solitariis  et  terminaiibus,  supremis  approximatis : 
calycis  bivalvis,  valra  exteriori  transrersd  corrugata  et  longi- 
tudinaliter  rugosa :  corolla  trivalvis. 

Culm  erect,  compressed,  sulcate,  smooth,  ramose  :  leaves 
long  and  narrow :  spikes  slightly  compressed,  naked  on  one 
aide,  solitary  and  terminal,  approximating  towards  the  summit : 
calyx  2-valved,  the  exterior  valve  transversely  corrugate^  atad 
longitudinally  wrinkled:  corolla  3-vdved.  Vid\  J^uttalPs 
Norih  American  Genera^  v.  I.  p.  84.* 

*  Jitr.  JVWta/i  will  excuoe  me  for  retainii^  my  •ton  tpse^mmu.  BH-kum* 
ledge  of  this  plant  was  deriTed  from  my  Herbarium,  wbaiv  be  foond  it  onder  the 
name  of  tripsacum  cylmdricumt  Mich  ?    Although  it  can  hardly  ba  the  plant  of 
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Cuhn  two  to  three  feet  high,  with  a  very  solid  exterior,  but 
9pm^  withia,  compressed,  and  deeply  grooved  on  its  inner 
angle  the  whole  length  between  the  joints.  Leaves  long,  nar- 
row, and  acute,  scabrous  on  the  margin  and  midrib,  ^teaihe 
compressed,  corresponding  with  the  cuhn,  shorter  than  the 
intemodes,  open,  with  membraneous  margins.  Peduncles  short, 
clothed  witb  a  thin  membraneous  acute  pointed  sheath,  which 
generally  encloses  also  the  base  of  the  spike.  Spikes  two  to. 
three  inches  long.  The  flowers  are  arranged  in  alternate  or- 
der, but  occupy  only  one  side  of  the  rachis,  as  in  the  R.  dimi- 
diata.  The  neutral  florets,  or  clavate  pedicels,  are  joined  late- 
rally to  the  perfect  flowers.  Articulations  of  the  -rachis  re- 
markably tumid,  attenuated  beneath,  flat  on  the  interior  side, 
exteriorly  convex,  scabrous,  and  longitudinally  striate.  The 
exterior  valve  of  the  calyx,  in  the  perfect  flowers,  is  ovate, 
obtuse,  very  thick,  cartilaginous,  the  inner  margin  inflected, 
and  deeply  marked  on  its  outer  surface  with  from  three  to  five 
corrugations^  with  longitudinal  ridges  between  them ;  the  in- 
terior valve  is  smaller,  of  equal  length,  acute,  ruled,  coriace- 
ous, smooth,  and  with  the  inner  margin  also  inflected.  The 
valves  of  the  corolla  are  membraneous,  ovate,  acute,  white, 
shorter  than  the  calyx,  the  exterior  one  the  longest  The 
neutral  florets  are  sometimes  male,  but  most  conmionly  consist 
of  nothing  more  than  a  2-valved  calyx,  the  valves  equal,  gaping, 
scabrous,  and  much  smaller  than  those  of  the  perfect  flower. 
Stamens  3,  very  short.  Anthers  twin,  yellow.  Styles  2,  rather 
longer  than  the  stamens.    Stigmas  small,  plumose,  dark  purple. 

Discovered  between  St.  Mary's  and  Jefferson,  in  Camden 
county,  Georgia,  on  the  13th  of  July,  1813.  inhabits  flat, 
moist  pine  barren.  I  have  not  seen  it  ^*  on  the  sea-coast  of 
Florida," 

OBSERVATIONS. 

It  will  be  perceived  that  my  description  of  this  plant  differs 
materially  from  that  of  Mr.  Nuitall.     This  has  unavoidably 

JWdiaiMf,  it  was  so  considered  by  the  late  Dr.  Muhlenberg,  when  specimens  wew 
first  communicated  to  him.  It  remains  umier  this  name  in  his  Herbarium,  but  is 
not  inchided  in  his  toork  on  Ms  grasses.  He  left  it  for  me  to  describe  alongf  with 
other  new  and  doubtful  plants  from  the  south. 
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mrisen  from  my  having  attended  to  it  in  its  living  state,  and  from 
h%8  not  availing  himself  of  the  infbrmation  which  it  would  have 
afforded  me  pleasure  to  have  communicated,  had  he  done  me 
the  favour  to  have  req^uested  it,  or  informed  me  of  his  wish  to 
publish  an  account  of  plants  thus  obtained.  He  has  called  the 
culm  solid,  leaves  rather  short,  spikes  cylindric,  axillary,  the 
flowers  andrachism^re/^^  smooth,  pedicel  of  the  neutral  flower 
emarginate,  outer  valve  of  the  hermaphrodite  calyx  acute,  the 
valves  of  the  corolla  obtuse,  and  the  styles  very  short.  I  have 
not  been  able  to  confirm  the  above  characters,  nor  do  I  find 
them  even  in  the  dried  specimens.  Besides,  he  has  omitted  to 
inform  us  that  the  rachis  is  naked  on  one  side.  This  is  a  most 
important  and  prominent  specific  character,  the  omission  of 
which  would  necessarily  lead  to  much  doubt  in  identifying  the 
species.  What  he  means  by  stating  that  the  <'  outer  valve  of 
the  hermsqphrodite  flower  is  3-valved,"  I  cannot  imagine,  nor 
do  I  comprehend  what  is  intended  by  an  "  exterior  auxiliary 
valve,  or  neutral  rudiment ;  nearly  Uie  length  of  the  calyx." 
1  have  noticed  in  a  single  instance,  connected  laterally  with  the 
corolla  of  the  perfect  flower,  two  very  delicate,  narrow,  acute 
pointed  bodies,  the  length  of  the  outer  valve,  and  of  the  same 
quality  and  appearance ;  but  these  I  have  considered  as  acci- 
dental, and  ctmaot  perceive  any  tiling  about  them  like  neutral 
rudiments.  Nor  can  I  consider  the  articulations  of  the  rachis 
as  *^  deeply  excavated."  They  are,  as  already  stated,  flat  on 
the  inner  side,  and  constitute  from  ihelrftexuousform,  position, 
and  connexion  with  the  pedicels  of  the  neutral  florets,  an  arch, 
in  which. the  perfect  flowers  are  situated. 

RoUblfUia  ciHaki.^ 

Culmo  erecto,  tereti,  glabro,  ramoso :  foliis  angustissimis, 
brevibus  :  spicis  cylindricis  super  pedunculis  teretibus  longis, 
solitariis  terminalibusquae :  calycis  bivalvis,  mai^ne  valva 
exteriori  ciliata :  corolla  bivalvis. 

*  This  it  ihe  specific  aune  found  in  mf  Hetimriiim  by  JIfr.  MOiali,  under 
which  it  had  been  previondy  transmitted  to  Mr.  Elliott.  Vid.  J>/\ttta!Ps  Mnrth 
American  Crenera,  v.  I.  p.  83, 
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Cstai'ftr^ct,  toraie,  smiMth}  ramose :  learM  Tery  narrovr, 
tbort:  spikes  cjltndrical  upon  leng  terete  peduncles,  solitary 
and  teimiiuiiy  calyx  l^vidred,  the  OMipD  of  the  exterior  TilTe 
ctliate :  cerdla  S^Talred* 

12oo<  perennial.  Cym  two  to  foar  feet  high,  geiuraUy  ra* 
mose,  soUd,  and  terete,  except  that  between  the  joints  where 
the  branches  originate,  it  isgroored  on  the  inner  side,  and  o^ 
ten  ciUate  on  its  angles  near  the  joints.  The  branches  origi* 
nate  towavds  the  extreaaitj,  commonly  from  two  to  three  in 
number,  each  supporting  asin^  tennind  spike.  Leaves  very- 
narrow,  acute,  comparatiTely  short,  those  beneath  mach  the 
longest,  rigid,  somewhat  involute,  and  sharply  serrulate  to- 
wards the  apex.  SheaHu  rather  shorter  than  the  in^emode$, 
open  to  the  base,  but  closely  embracing  the  culm.  I^nket  3  to 
5  inches  long,  the  peduncles  clothed  with  a  Tory  delicate  acute 
pointed  sheath,  which  embraces  it  so  closely  as  idmostto  elud^ 
observation,  varying  much  in  length,  but  seldom  extending  to 
the  base  of  the  spike.  Pedundes  scabrous  near  the  spike* 
Flvwn  alternate,  the  fnaU  or  neotnd  florets  situated  on  one 
side  of  the  rachis.  RadvU  compressed,  dender,  flexuous, 
hairy  on  its  exterim*  surface.  Pedicel  of  the  neutral  florets 
also  compressed,  and  hairy  on  its  exterior  surface.  Valvtt  of 
the  calyx  nearly  equal,  lanceolate,  acute,  coriaceous,  polished, 
the  inner  margin  of  each  inflected.  The  exterior  mai^n  of 
the  outer  valve  finely  oUial^  towards  the  apex.  Valvet^oi  the 
corolla  lanceolate,  acute,  membraneous,  nearly  the  length  of 
the  calyx.  The  male  or  neutral,  are  rather  smaller  than  the 
hermaphrodite  flowers.  iStomefw  3,  very  short.  Jbithers  tmn, 
purple.    Styles  2,  excerted,  plumose,  dark  brown. 

Discovered  in  flat  pine  barren  on  the  north  side  of  Satilla 
river,  in  Georgia,  on  the  Slst  of  October,  1815. 

GENXllAIr  OBSERVATIONS. 

These  plants  are  unquestionably  allied  to  androjpogxm  in 
their  mode  of  flowering,  but  have  nevertheless  sufficient  eKen- 
Hal  characters  to  distinguish  them.  In  habit,  they  appear  but 
rtightly  similar.    They  difler  principally  from  their  congeners 
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in  tkefiedioellate  ciMcacter  pf  thdr  aeutral  florets.  3%f  tpOm. 
are  not  axillary.  i»  either  of  them.  The  branches  are  asriUary^ 
of  which  several  sonratimes  originate  from  the  same  axil  in  the- 
R.  corrugata.  Each  spike,  when  fuUy  efoWed;  it  not  only^ 
pedieMOe,  but  ih^pedicei^  or  pedundO}  is  connected  with  a 
culm  containing  one,  two,  or  more  joints,*  The  cidm  is  not 
compressed,  nor  the  leaves  long  in  the  R»  eUiata^  as  stated  by 
Mr.  JiuttaUf  who  appears  to  have  confounded  the  two  species 
in  these,  and  some  other  instances.  The  joints  of  the  rachis 
in  both  wcefragiUt  the  joints  of  the  culm  in  neither. 

Another  species  noticed  by  iSfichaux,  and  included  in  all  our 
books  as  the  A.  diftddiaia^  L.  has  long  been  familiar  to  the  south- 
em  botanists.  Whether  this  be  the  dimidiaia  found  also  on 
the  sandy  shores  of  India,  or  the  compreiea  of  the  same  country, 
as  su^ested  by  Mr.  Elliott^  or  a  species  distinct  from .  either, 
t  am  not  prepared  to  determine.  But  I  have  collected  this 
plant  in  the  Bermudian  Isles,  at  Rio  de  Janeiro,  and  Bahia,  on 
the  Brazilian  coast,  and  lastly  on  the  island  of  Flores,  near  one 
hundred  miles  from  the  mouth  of  the  Rio  de  la  Plata,  as  well 
as  on  the  main  in  the  Banda  Oriental. 


Aet.  VII.  Fhral  Calei^dar  kept  of  Deerfield,  Maesochu^ 
ehttStUsy  Toiih  Macellanttms  Remarks^  by  Dr.  Stephbit 
W*  Williams^  ofDeerJleld. 

To  Professor  Sillimaii, 

Sm, 

aNT  thing  which  has  a  tendency  to  elicit  &cts  with  regard 
to  the  climate  of  a  country  must  be  interesting.  I  believe 
that  observations  upon  the  time  of  the  germination,  foliation, 
florification,  and  fructification  of  plants,  a£ford  a  much  more 
correct  criterion  respecting  climate  than  thermometrical,  or 
other  meteorological  journals.    They  should  be  made  at  the 

*  Mr.  JVWIaU  was  probably  d«ctiyed  from  Ittiyiiig  •swained  the  tpikti  btfon 
they  wen  AiUj  evolved. 
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iame  time  in  rarious  parts  of  the  country,  and  for  teveral 
years  in  succession.  I  send  yon  a  Calendarinm  FlorsB,  with 
miscelkmeons  remarks,  made  in  Deerfield,  Massachusetts,  du- 
ring a  part  of  the  years  1811,  1812,  and  1818,  which,  if  you 
please,  you  may  insert  in  your  valuable  Journal.  Latitude  of 
Deerfield,  42*  32'  32^,  longitude  72*  41'. 

1811. 

March  1.  Blackbirds  arhyed. 
15.  Black  ducks  arrived.     Bees  out  of  the  hive. 
20.  Early  garden  peas,  lettuce,  and  peppergrass  sown. 
28.  The  woods  were  swarming  with  pigeons.     Wild  geese 
passed  over. 
The  greater  part  of  the  month  of  March  was  ivarm  and 
pleasant.     The  sugar-maple  yielded  its  sap  profusely  for  a 
few  days,  but  the  nights  were  so  warm  that  much  less  than 
the  usual  quantity  of  sugar  was  made  this  year. 

April  1 .  Frogs  begin  to  sing.     Peas  and  oats  sown. 
8.  Buds  of  the  lilac,  (Syringa  vulgaris)  the  small  red  rose» 

the  elm,  {Ultnus  Americana)  the  apple^  and  the  peas 

considerably  swoln. 
14.  Dandelion  (^Leontodon  taraxicum)  in  full  flower. 

20.  Indian  com  planted  ;  a  few  garden  seeds  sown.     Martins 

and  bank  swallows  arrived.  Leaves  of  the  currant  and 
gooseberry  expanded.  Weather  for  a  few  days  past 
sultry  and  smoky. 

21.  Blue  violet  (Viola  cucullata)  in  full  flower.     Shad-bush 

(Aronia  Botryapium)  in  blossom.     Flower-buds  of  the 
lilac  swoln;  likewise  the 'flower-buds  of  the  cherry, 
pear,  and  apple. 
23.  Blood-root  (Sanguinaria  Canadensis)  in  full  flower. 

25.  Asparagus  flt  for  the  table. 

26.  Chili  strawberries  in  flower  ;  this  plant  begins  to  blossom 

early,  and  continues  to  flower  late  in  the  season. 
English  cherry,  black  heart  {Prunus  cerasw)  in  full 
flower. 

27.  Garden  violet  (F.  tricolor)  in  full  flower. 
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April  29.  Flower-buds  of  the  peach  expanded.  Laige  white 
plom  (^Prunus  domestica)  ia  full  flower*  Winter  pear 
(Partis  communis)  in  flower. 

Mxy  1.  Red  and  white  currants  in  flower. 

2.  Leaves  of  the  Lombardy  poplar  {Poptdus  dilakUa)  ex- 

panded. 

3.  English  and  field  strawberries  in  blossom. 

4.  Butternut  (Juglans  cinerea)  in  blossom* 

6.  House  flies  arrived. 

7.  Apple-trees  in  full  flower. 

8.  Lilac  in  full  flower.     Red-headed  woodpecker  arrived. 
15.  Rye  {Secede  cereale)  beginning  to  head.    Pleasant  days  anj 

cold  nights.     Hard  frosts  for  a  few  nights  past. 

18.  Honeysuckle  {Azalea  nudiflora)  in  full  flower. 

19.  Small  red  rose  in  flower.  Choke  cherry  {Prunus  Seirotind) 

in  full  flower. 

25.  Common  red  clover  (Trifolitim  pratense)  in  full  flower. 

26.  Garden  peas  in  full  flower.    Hummingbird  arrived. 

27.  Night-hawks  arrived. 
SO.  Sugar-maple  in  flower. 

June  2.  Locust-tree  (Rohtnia  pseudacacta)  in  flower. 

3.  Field  strawberries  beginning  to  ripen.     Piony  in  flower. 

4.  High  blackberry  {Ruhus  villosus)  in  full  flower.     Broad- 

leafed  laurel  (Kalmia  lattfolia)  beginning  to  blossom. 
7.  Snow-ball,  guelder-rose  (Viburnum  opulus)  in  full  flower. 

Radishes  fit  for  the  table. 
12.  Our  farmers  begin  to  mow  their  first  crop  of  grass  in  low 

land.     Large  white  rose  {Rosa  alba)  in  full  flower. 
21.  Red  currants  beginning  to  ripen  in  plenty.     Blackberried 

elder  {Samhucus  canadensis)  beginning  to  blossom. 
27.  Indian  corn  tasseling.     Black  raspberries  beginning  to 

ripen.     Nodding  lily  {Ldlium  canadense)  in  flower. 
29.  Potato  {Solanum  tuberosum)  in  full  flower. 

July  1.  Red  raspberry  {Rubus  strigosus)  beginning  to  ripen. 
Poppy  {Papaver  somniferum)  in  flower. 
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Jiiiy  6.  Ohestirat-tree  (Qutanea  Amerieana)  flowering. 
6.  Large  red  cherry  (FrKti.  eeras.)  fully  ripe.    String  bean* 
fit  for  the  table. 
Perhaps  we  neyer  experienced  a  greater  degree  of  heat  in 
this  part  of  the  country  than  has  been  felt  for  three  days  past«r 
A  namber  of  hives  of  honey  hare  melted  during  the  heat. 
14^  Cucumbers  fit  for  the  table. 

15.  Rye  fit  for  the  sickle. 

16.  Black  whortleberries  (FacetWum  rerinomm)  ripening. 

19.  Early  potatoes  fit  for  the  table.    Indian  com  (green)  fit 

for  the  table. 

20.  Jenneting  apples  ripe. 

21.  Choke  cherries  ^Prwn*  seratina)  ripe. 
S6.  Gooseberries  ripening. 

Aigwt.h  MartiDs^d^ttrted. 

5.  Bam  and  bank  swallows  collecting  in  auUioiiSy  upon  our 

islands  in  the  river^  iodefuert 
12.  Blaekbevrie8.ripe. 

20.  Thorn  apple  {Datura  stramaniumym  Stall  flower.    Elder- 

bentes  fiilly  ripe. 

September  1.  Common  pear  fully  ripe.    Rare-ripe  pe^chea 
fully  ripe. 

6.  Bergamot  pears  fqlly  ripe. 

17.  Great  grapes  {VitiB  mtvoalii)  fully  ripe.    Frost  grape* 

( VUis  cor dif olio)  ripening. 

21.  Butternuts  beginning  to  M  from  the  tree. 

24.  Our  farmers  busily  engaged  in  harvesting  their  corn. 
26.  Butternut  defoliating. 
28.  Elm  beginning  to  defoliate. 

October  2.  Chestnut  burrs  opening.    Tree  defoliating. 
8.  Sugar-maple  and  sycamore  defoliating. 
26.  Blackbirds  arrived  again.     Squirrels   in  plenty  in  our 
*  woods,  though  chestnuts  and  walnuts  are  scarce.     But- 
ternuts plenty.     Cider  and  apples  in  great  abundance. 

M'ovember  20.  Wild  geeSe  returning  to  the  southern  regions. 
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March  21.  Blackbirds,    woodpeckers,   vA   robins   arrived. 

Wild  geese  passed  oyer. 
23.  Bees  out  of  the  hive. 

April  3.  Black  ducks  arrired*    Laige  flocks  of  ptgeo&sjpaMed 

'    over. 
'9.  Flower«buds  of  the  elin  considerably  swok. 

11.  Skylarks  arrived. 

12.  Frogs  begin  to  sing.  , 

13.  Leaf-buds  of  the  soft  maple  (Acer  rubrtm)  much  swoln. 
13.  Leaf-buds  of  the  gooseberry  much  swoln. 

16.  Early  garden  peas  sown. 

19.  Dandelion  {Leon,  tarax.)  in  full  flower.    Blue  or  meadow 

violet  {F,  cucullata)  in   flower.    Leaves  of  the  lilac 

beginning  to  expand.    Our  farmers  busily  engaged  in 

ploughing  for  sowing. 
28.  Peas  and  oats  sown,  and  Indian  corn  i^lanted. 
25.  Swallows  arrived,  and  whippoorwills  begin  to  sing. 
27.  Leaves  of  the  gooseberry,  and  willow  (Scdix  MvMenhergit} 

beginning  to  expand. 

May  5.  Martins  arrived. 

10.  Asparagus  fit  for  the  table.    Blood-root  (Sang,  canaden- 

sis)  in  full  flower. 

11.  Chili  garden  strawberries  beginning  to  blossom.    Flower- 

buds  of  the  lilac  swoln. 

12.  Elm  in  full  flower.    Leaves  of  the  meadow  violet  begin- 

ning to  expand. 

13.  Garden  violet  (F.  tricolor)  in  flower. 

14.  Field  strawberries  in  full  flower.    Shad-bush  (Aroniti, 

botryapium)  in  blossom. 

15.  English  cherry  banning  to  flower. 
19.  Winter  pear  beginning  to  blossom. 

22.  Humingbirds  arrived.    Large  white  plum  (Prunus  domes- 

tica)  in  full  flower.    Butternut  beginning  to  flower. 

23.  Flower-buds  of  the  pe^ch  (Ami/dodus  persica)  beginning  to 

expand.    Gooseberry  in  flower. 
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May  27.  Apple-trees  beginniog  to  blossom. 

29.  Early  garden  lettuce  (Lactuca  sativa)  fit  for  the  table* 

30.  Apple-trees  in  full  flower. 

31.  Night-hawks  arrived. 

Vegetation  has  put  forth  more  to  appearance  iu  three  days 
past  than  in  all  the  spring  before.  Nature  seems  to  rerive 
from  a  state  of  torpidity,  from  the  warm  and  invigorating  rays 
of  the  sun.  The  month  of  May  has  been  more  backward  tham 
the  month  of  April,  1811.  The  observation  of  elderly  peo{de, 
that  the  month  of  April,  old  style,  was  never  known  to  termi* 
nate  without  producing  apple-blossoms^  has  by  no  means  been 
verified  this  year,  they  being  now  (June.  1st)  in  full  flower. 
The  snow  upon  the  mountains,  thirty  or  forty  miles  back,  is 
at  a  great  depth  ;  so  deep,  that  on  the  warm  day  of  the  29th 
our  river  rose  a  foot  from  its  melting.  Diseases  of  the  chro- 
nic kind  have  been  peculiarly  severe  for  three  months  past. 
The  gladsome  return  of  the  cheering  warmth  will  probably 
renovate  the  enfeebled  constitutions  of  many  of  our  aged 
people. 

June  1.  House  flies  arrived. 
5.  Choke  cherry  {Prun,  serotin»)  in  full  flower.     Honey- 
suckle apple  {Azal&i  nudifiora)  in  full  flower. 
8.  Piony  in  full  flower.     Snowball  {Vihumum  opulu»)  in  full 
flower.     Flower-de-luce  (Iri$  versicolor)  in  blossom. 

11.  Early  peas  in  blossom.     Carraway  {Carum    cartti)    in 
flower. 

16.  Locust-tree   {Robin,  pseudacac*)    in  full  flower.      Field 
strawberries  beginning  to  ripen. 

18.  Common  red  clover  in  full  flower.     Cranesbill  (Gercmium 
maculatum)  in  blossom.     Red  raspberry  in  full  flower. 

23.  Chili  strawberries  beginning  to  ripen.     Garden  $a^  (Sal^ 
via  officinalis)  in  full  flower. 

29.  Our  farmers  busily  engaged  in  haying. 

30.  Large  red  rose,  large  white  rose,  and  damask  rose  (i2oMt 

damascena)  in  flower. 
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July  1.  White  pond  lilj  (JVymptea  adarata)  in.  flower. 

4.  Black  elder  {Satnbucus  canadensis)  in  full  flower. 

7.  Early  peas  fit  for  the  table.     Red  and  white  currantB 

ripening. 
8;  Nodding  lily  {lAlivm^canadense)  in  flower. 

11.  Garden  beans  {Phaseolus  vulgaris)  in  full  flower.    Chest- 
nut in  flower.     Black  raspberries  ripening. 

20.  Early  corn  tasseled  {Zea  mays.    Variety,  prcecoo;.)    Red 
raspberries  fully  ripe. 

22.  Whortleberries  ripe  {Faecin,  resinos,) 

24.  Cucumbers  fit  for  the  table. 

28.  Early  potatoes  fit  for  the  table. 

29.  Rye  fit  for  the  sickle.     Early  garden  squashes  {Oucurbita 

Melo-pepo)  fit  for  the  table. 

August  2.  Jenneting  apfdes' ripening. 
6.  Early  corn  fit  for  the  table. 

8.  Wheat  (Triticum  hybumum)  fit  for  the  sickle. 
28.  Summer  peas  ripening. 

September  4.  Watermelons  and  muskmelons  ripe. 

5.  Swallows  departed. 

6.  Elderberries  fully  ripe. 

11.  Choke  cherries  and  wild  ctierries  {Prutius  virginiana) 

ripe. 

12.  Yellow  plum  {Prunus  chicasa)  fully  ripe. 

15.  Butternut  beginning  to  fall  from  the  tree. 

16.  Our  farmers  making  their  first  cider. 
22.  Great  grapes  ripe* 

October  2.  Butternut  and  elm  beginning  to  defoliate.     Chesf- 

nut-burrs  beginning  to  open, 
d.  Our  farmers  beginning  to  hardest  their  Indian  corn. 

i818. 

March  1 1 .  Bluebirds  arriyed. 

13.  Woodpeckers,  robins^  and  blackbirds  arriyed.    Bees  6ut 

of  the  hiye. 
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March  14.  Broad-leaicd  panic  i^w  {Pmiemm  ht^idiwm}  hm- 
ginoiag  to  sprout  on  a  soatiiecii  cqpomre,  ulule  tiiere 
k sldgUngia  tho  ttroet  A  iolit«j  qiatfis  of  tknnk- 
Gal>boge  {Patho$  faeUda)  beginning  to  show  itelf  on 
the  same  —poiuc,  Lowan  of  cniled  dock  {Rmnex 
eritpm)  appeated  m  Um  Mwe  plM».  tftpk-tiecs 
tapped  Ar  sugar. 

16.  PadmJMda  in  lUI  floirar. 

26.  Black  docks  arriYod.  Catkins  of  the  popfatr-tree  {Popu- 
/lit  iremniiMii)  eaipnAded.  Caftins  of  the  speckled 
willow  {Saiix  MMtnbergmm)  expanded^ 

30.  Wild  geese  arriTed.    Phasbe  ariiTed. 

It  began  to  rain  hard  on  the  first  of  Mareky  and  eontimied 
raining  two  days  and  a  half,  which^  nearly  carried  off  an  im- 
mense body  of  snow  wfairh  enWioped  tte  ground.  O^r 
rivers,  which  were  more  firmly  locked  with  ice  than  Hi^  had 
been  before  known  ibr  many  yearv  t»  be,  rose  aft>ove  their 
usnal  bounds,  and  swept  tiie  ice  with  such  rapi£ty  down  l&eir 
channels  as  to  destroy  most  of  the  bridges,  on  Connecticat 
river,  besides  doing  immense  damage  in  other  respects.  Qar 
meadows  were  nearly  all  under  ice  and  water ;  and  at  that 
time  a  great  explosion  was  h^ard  in  tbe  north  meadows,  two 
miles  from  the  street,  sirnihr  to  the  noise  of  a  cannon.  It 
was  occasioned  by  the  throwing  up  of  an  immense  quantity  of 
frozen  ground,  which  is  a  great  curiosity.  The  oause  is  not 
yet  satisfactorily  explained.  The  weadier  was  very  warm 
and  pleasant  from  the  4th  to  the  S2d.  What  snow  the  rain 
did  not  carry  off  was  melted  by  the  sun  during  the  pleasant 
weather.  Vegetation  had  begun  to  put  forth  rapidly,  and 
many  of  our  birds  of  passage  had  arrived.  A  storm,  which 
commenced  on  the  22d,  as  rapidly  retarded  the  progress  of 
vegetation  as  it  was  before  accelerated,  and  the  remainder  of 
the  month  was  gloomy  and  uncomfortable.  Mud  mid-leg  deep 
in  the  streets. 

April  7.  Flower-bads  of  the  elm  {Ukmm  anmritcmm)  begin- 
ning to  swell. 
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AprU  d.  Lea£%Qdi  9i  tM  Ittac  {Spring,  'mdg.)  bcghming  to 
sw«ll; 

10.  Leaf-biMyi  «f  t(k»  mA  «r  mmStsm  mapte*  (Aar  nkjprum)  be-* 

gntiiing  €9  ImrslL  Black  idd»  {Mmi  HrriOam)  fe 
flower.  American  hazle  {Corylus  ameriaam)  m  flower, 
iiid  i<»  cUtlilH^  apfReatkig. 

11.  Fair  and  pteafiftiit,  nAir  a  lofl|^  dtofrilu    It  kite  rained  six- 

ttem  da)«  in  strecession.  Ft ogs  begte  to  ibiiig.  Leaf- 
bads  of  the  E^liftlk  cherry  {Fta^mm  e(mmti)  black 
heart  beginsiBg  to  swell.    Garden  peas  sown; 

12.  Flies  in  myriads  arriTed  in  our  streets.    Catkhift  of  the 

batteraut  {Juglam  eintrea)  beginning  to  twelL  Saxi- 
frage (JSax^ragOr  virginietuuy  in  flowet . 

13.  iSkylarks  arrived. 

14.  Sweet  lem  {CofOf^^ftafUA  atplemifeUa)  ia  flower.    White 

birch  {Btivla  popidtf^it^  in  flewer<^ 
16.  Oar fiurmem  btginfting t9 flougb fi>riq^ciQg wheat 
li.  Bank  swallows  aniyed. 

19.  Leaf-buds  of  the  cunvit,  the  gMseberry^  and  die  apple, 

considerably  swoin. 

20.  Dandelion   (^Le<m»  tarax.)  beginning  to  flower*      Fiola 

cucuUata'heffaouig  to  blosscun. 

22.  Oar  farmers  plonking  for  peas  and  oats*  The  snow 
upon  the  bilk  20  milea  north  and  west  from  Deerfield 
is  two  feet  and  a  half  deep»  and  the  winds  from  those 
qiiarterv  are  so  chilly  as  to  retard  the  progress  of 
vegetation.  Icicles  scarcely  melted  upon  the  south 
side  of  bmlding»  in  Hali&Zy  Vermont  ^  and  it  io  too 
cold  for  makia|[  sugar. 

2^.  Blood-root  (Sanguinaria  eanaietuii)  im  flower  on  a  warm 
flouth  side  hill.  Leases  of  the  English  gooseberry  be- 
ginning to  expand.  Venus's  pride  {Houitoma  caruka) 
in  flower.  Early  life-eyeriastingy  {Qna]^udiwn  phmta- 
gm$mm)  crowfoot,  [Ranunculus  faseieularisy  tooth-root, 
{Dentaria  lacinicUa)  and  nieadow-rue  {Thalictnm  comn^ 
l«m)  in  fijdl  flower. 

26.  Trailing  arbutua  {Epigaea  r^em}  ia  fall  flower.    Leayes 
of  the  barberry  {Berberis  vulgari$)  beginniiig  to  ex- 
29  * 
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fiand.    Five-finger,  {PoteiUiUapumiUa)  adder's-tongii^y 
{Enfikroniwn  dens-camu)  liver-leaf,  {Hepatiea  trikha) 
and  wind-flower,  (Anemone  netnoro$a)  in  flower. 
April  27.  Early  potatoes  and  early  com  ]danted.    film  in  full 
flower. 

29.  Water  crowfoot  {Ranunc^dui  Mctleraiui)   and  American 

cowsK^  (Caliha  paliutrii)  in  full  flower. 

30.  Dafibdil  {J>farc%s9U8  paeudo-narcianui)  and    rae-anemone 

{Anemone  thalictroide$)  in  flower. 

May  1.  Soft  maple  (Acer  riibmin)  m  flower. 

2.  Martins  arrived. 

3.  Leaves  of  &e  gooseberry  banning  to  expand. 

4.  Leaves  of  the  currant  and  lilac  beginning  to  expand. 

Pigeons  arrived. 

5.  Wood  bulrush   (Juncu$  sylvaUeus)  in  flower.     A  great 

freshet  in  our  meadows,  from  the  melting  of  the  snow 
upon  the  mountains,  and  from  the  great  rain  which  has 
continued  nearly  a  month.  Beth,  nodding  trillion 
(7Vi7/ttim  rhomboideum)  in  flower. 

7.  Flowers  of  the  garden  violet  (F.  irieolor)  beginning  to 

expand.      ^ 

8.  The  young  heads  of  asparagus  breaking  the!  groutid. 

9.  Our  fanners  busily  engaged  in  planting  their  Indian  com, 

though  the  weather  is  excessively  cold.    Sowed  onions, 
parsnips,  &c. 
10«  Bobylincolns  (Bob  of  lincoln$)  arrived.    Flower-buds  of 
the  lilac  appearing. 

11.  Field  strawberries  (Fragaria  virginiana)  in  full  flower. 

Colts-foot  (Tutnlago  farfara)  in  flower. 

12.  Whip-poor-wills  begin  to  sing. 

13.  Spice-bush  (Laurw  benzoin)  in  full  flower.     A  freshet  is 

the  meadows. 

14.  Goldthread  (Copti$  irifolia)  in  full  flower. 

15.  Rattlesnake  violet  (Viola  primuUfolia)  in  full  flower. 

16.  Chimney  swallows  arrived. 

17.  Leaves  of  the  apple-tree  expanding.     Sugar  maple  (Acer 

saccharinum)  in  full  flower.  Garden  daisy  (Bellis  pe- 
rennis)  in  full  flower. 
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May  18.  Asparagus  fit  for  the  table. 

1 9.  Smooth  gooseberry  (^Ribes  wa-crispa)  in  flower. 

20.  Shad-bush  (Aron.  botryap,)  in  flower. 

21.  House  wrens  arrived*     Moose- wood  {Dirca  palustris)  in 

flower. 

22.  Garden  eurrant  {R£be$  rvhrum)  beginniDg  to  flower. 

24.  Wake-robin  {TrilUum  eemnttm)  and  peas  {Pyrus  commu^ 
nis)  in  flower. 

26.  Our  mountain  scenerj  diversified.  Weather  very  warm. 
Garden  potatoes  and  garden  corn,  planted  on  the  27th 
April,  breaking  the  ground.  Garden  beans,  cucum" 
bers,  squashes,  watermelons,  &c.  planted.    . 

26.  Damson  plum   (^Prunus   domestica)   and  yellow  or  wild. 

plum  (Prunus  chicasa)  in  flower.  Elder  (Satnhucus 
canadensis)  in  flower.     Carolina  chatterer,  arrived. 

27.  Garden  gooseberry  (Ribes  grossularia)  and  avens  {Geum 

rivale)  in  blossom.  Weather  intensely  warm.  Ther^ 
mometer  at  86^  at  2  o'clock,  P.  M.  yesterday. 

29.  Apple-trees  in  full  flower.     Night-hawk  arrived. 

30.  Choke  cherries  {Prun.Serotin.)  in  flower, 

31.  Lilac  in  full  flower« 

The  weather  till  the  last  vjreek  in  May  was  very  cold  and 
rainy.  Perhaps  we  have  never  known  more  gloomy  weather 
than  that  of  the  first  twenty  days  of  the  month.  The  last 
week  in  the  month  of  May  was  unusually  warm  and  fine.  Ve- 
getation has  put  forth  more  within  this  week  than  it  has  in  all 
the  season  before.  The  blossoms  on  apple-trees  are  scanty, 
and  there  is  but  little  prospect  of  fruit.  Peach-trees  in  the 
vicinity  of  this  place  were  a}l  killed  by  the  extreme  cold 
winter. 

June  1.  Hummingbirds  arrived. 

2.  Honeysuckle  apple  (Azalea  nudiflora)  in  full  flower. 

3.  Blue-eyed  grass,  (Sisyrinckium  anceps)  Krigia  virginica, 

and  thorn-bush  {Cratcegus  coccinea)  in  flower.  Garden 
seeds,  planted  on  the  25th  ult.  have  vegetated  3  or  4 
inches  high.  Garden  rhubarb  (Rheum  tataricum)  iq 
flower. 
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June  4.  Gkurdeo  rocket  {HufBti*  pmmUifida)  in  ftnwer. 
6.  TeUow  water  lUy  (Nttpkar  admm)  in  ML  flower.  Flower- 
de-lace  (his  virgiuica)  m  flower*    Cbr^ea  peas  in  fiiD 
flowef'. 

The  wealfaer  fiir  tweire  4aj8  pMt  has  t>een  amasaOy  warn 
and  sultry.  The  tbennoineter,  much  of  the  tiaM  in  the  mid- 
dle of  the  day,  has  stood  at  84^,  and  yegetaftion  has  pat  forth 
with  astonishing  rapidity. 

8.  Hoaae*flies  aniired. 

9.  Horse-radidi  {CochUarwa  tmnowt^ea)  and  peony  in  foil 

'flow«r. 

10.  Chives  (AUimn  iokimopraivm)  in  fiiU  flower. 

11.  Smooth  stem  iicfanidea  {Fklox  maemlata)  in  fliB  flower. 

Car  farmers  haMly  en^qged  in  hpeing  their  oonu 

12.  Famitory  {F\fmana  qffkmaUs)  in  Ml  flower. 

13.  Field  atrawherries  beginning  to  ripen. 

14.  Locnst-tree  {RokkUa  p$eudacm€%a)  in  flill  flower. 

15.  Locusts  appearmg  in  the  sonth  part  of  the  town.    The 

last  time  of  their  appearance  here  was  in  the  year 
1801.  Their  periodical  returns  are  once  in  seventeen 
years.  Their  appearance  in  the  years  1733,  1760,  * 
1767,  1784,  and  1801,  is  recorded  on  the  town-book. 
They  first  attack  Ae  leaves  of  the  black  oak  (Qtiercux 
nigra*) 

16.  Small  red  rose  in  flower. 

17.  Rosa  caroUniensis  in  fiill  flower. 

18.  Garden  sage  (Salvia  cficinalis)  in  flower. 

19.  Hock  syringa  {PhUadelphw  coronartus)  in  flower. 

20.  Tulip-tree,  commonly  called  cypress  or  white-wood  (Lt- 

riodendnm  tulipifera)  in  Mossom. 

21.  Carnation  pink  (Dianthus  ^aryophy^m)  in  flower. 

22.  0«r  fanners  commenced  haying.    An  immense  onq>  of 

grass  on  the  ground. 

23.  Side-saddle  flower  {Sarracenia  purpurea)  in  flower. 

24.  Common  St.  John's  wort  {Hypericum  perforatum)  in  full 

flower. 
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JuM  ^.  GiardeB  radiAes  fit  for  die  Iftbie. 

27.  Ettly  garden  peas  fit  for  ^  M>k.    Weadier  inleRs^lj 

wannr* 

28.  Amerieatt  liaie  or  linde&^tree  (fXlia  ernierkam)  ia  flower. 
30.  Flax  (LtntMfi  usitatisnmwn)  in  full  flower.    Thermometer 

in  the  shade  at  2  P.  M.  lOO^". 

Vegetation  has  put  forth  and  increased  with  a  more  asto- 
nishing rapidity  this  month  than  has  ever  been  known.  Not- 
withstanding Uie  spring  was  very  backward,  the  season  now 
is  forward.  Our  farmers  commenced  their  first  haying  about 
a  week  earlier  than  they  did  last  year. 

July  1 .  White  water  lily  (NymphcBa  odorcUa)  in  flower. 

3.  Red  and  white  currants  ripening.     Yellow  day  lily  (JXs- 

tnerocallisflava)  and  LUium  cunadense  in  full  flower. 

4.  Cucumbers  and  watermelons  in  flower.    Early  summer 

com  {Zsa  moyt,  rmety  pre^tox)  begiiuung  to  tassel. 
Garden  rue  {Ruta  graveoleus)  mustard  {Suuipis  nigru) 
motherwort,  (lAonorw  cardiaca)  and  mullin  (Verbas- 
cum  tlmfiwl)  in  fuH  flower.  Blue  whortleberries 
(Facctmumfnmdonm)  beginning  to  ripen.  Dewberry 
{Enbus  irhialw)  ripening. 

5.  Poppy  {Papaver  somniferum)  in  flower. 

6*  Garden  squashes  (€WcfifM«  Mdihptpo)  in  flower. 
7.  Red  raspberry  fully  ripe.  i 

.10.  Black  raspberry  Mly  ripe. 

11.  String-beans  fit  for  the  UiUe. 

12.  Unicom  pbtnt  (Jllor^nMi  prehoicidea)  in  ftdl  flower. 

13.  Thorn  apple  (Datura  stramontvm)  and  marygold(T<]^e^es 

ereeta)  in  full  flower. 
15.  Great  water  plantain  {Mitma  planUigo)  and  field  cloyer 

{TrifoHvm  nreenn)  in  flower. 
17.  Mad  dog  weed  {ScvUUaria  ktteriflora)  and  puifde  vervain 

{FerbetM  hiuiata)  m  blossom. 

The  weather  for  three  weeks  past  has  been  excessively 
warm.    The  thermometer,  for  several  days,  has  stood  above 
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95^9  part  of  the  time  at  98<^.    Our  lands  are  now  pardiiiig 
ivith  drought    Our  grass  fields  are  completelj  easiirowiied. 
Our  farmers  beginniDg  to  reap  their  rye. 
Jifly  19.  Cacmnbers  fit  for  the  tah|e.    Earlj  com  {green)  fit 
for  the  table. 

21.  Mother  of  thyme  (Thymu$  vtdgarts)  in  full  flower. 

22.  Fig-wort  (Scrophtdaria  marylandica)  and  loosestrife  (£^- 

ntnachia  stricta)  in  flower. 

24.  Morning-glory  (ConvolvtUus  ieptum)  and  Orchis  cUiaris  in 
full  flower. 

26.  Whortleberries  {Faccinium  rennomnC)  ripe.  Single- 
seeded  cucumber  (Sicyos  angulata)  in  flower. 

28.  Garden  lettuce  and  hop  {Hunwlus  luptdus)  in  full  flower. 

3p.  Our  farmers  ^reaping  their  wheat — a  tolerable  crop. 
Buckwheat  (Polygonum  fagopyrum)  in  flower. 

We  had  a  great  rain  about  the  20th,  which  restored  the 
parched  vegetation.  The  latter  part  of  the  month  was,  how- 
eycr,  warm  and  dry. 

August  1.  Grasshoppers  begin  to  sing.    Crickets  arrived. 
^.  Larkspur  (Delphinium  consolida)  in  flower. 
3.  Sunflower  {Helianthus  annuus)  and  pigweed  (Chenopodium 
album)  in  flower. 

6.  Broomrcom  {Sorghum  saccharatum)  and  lavender  (JLaven- 

dtda  spica)  in  flower. 

7.  Early  jenneting  apples  ripe.     Atnbroaia  irifida  and  Ame- 

rican senna  (Cassia  marylandica)  in  flower. 
11.  Muslpnelon  ripe.     Garden  squashes  and  shelled  beans  fit 
for  the  table. 

13.  Seed-box    (Ludmgia  aUemifolia)    in  flower.      Gardeu 

gooseberries  fully  ripe. 

14.  Our  farmers  gathering  their  peas  and  gats — an  indiflerent 

crop.     Weather  warm  and  dry. 
16.  Martins  departing.     Bush  clover  (Lespedeza  capitata)  in 

flower. 
)8.  Our  farmers  beginning  to  mow  their  second  crop  of  hay. 

Jerusalem  oak  (Chenopodium  botrys)  in  flower. 
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00,  Homseleek  (Sempervwwn  tectorum)  in  flower. 

21.  Herb  clany  (Salvia  tclarea)  in  blossom. 

^2.  Swallows  collecting  in  thousands  to  depart.     Toothed 

coral  (Cymhidimn,  odofUorhizom)  in  .flower.     Saw  bats 

for  the  Erst  time  this  year. 
24.  Lopseed.  (P^rytna  leptostachia)  and  ladies'  traces  (JSPeottia 

pubescens)  in  flower. 
27.  (^aj  mallows  {Lavatera  thuringiaca)  and  Solanum  nigra 

in  full  flower. 
30.  Burnet  saxifrage  {Sanguisorba  eatuidensis)  and  water  hore- 

hound  {Lycopus  europcsui)  in  full  4ower. 

STEPHEN  W.  WILLIAMS. 

D^erfieldy  {Mass.)  Jan.  25,  1819. 


Art.  VIII.  Description  and  Natural  Classification  of  the 
Genus  Floerkea^  by  C.  S.  Rafinesque. 

X  HIS  genus  was  discorered  in  Pennsylvania,  near  Lancaster, 
by  the  Rev.  Dr.  Muhlenberg,  who  communicated  the  same  to 
Wildenow  of  Berlin.  This  celebrated  botanist  ascertained  that 
it  was  .a  new  genus,  to  which  he  gave  the  name  of  a  German 
botanist,  (Floerke)  and  published  it  in  the  third  volume  of  the 
transactions  of  the  society  des  Curieux  de  la  Nature  of  Berlin, 
for  1801,  under  the  name  of  Floerkeaproserpinacoides^vrlkich 
long  and  uncouth  specific  name  has  been  changed  by  every 
subsequent  author.  Michaux  has  omitted  it  altogether,  (with 
many  more  American  species)  in  his  Flora  Boreali  Americana^ 
published  in  1803.  Persoon  calls  it  Floerkea  lacustris,  in  Syn. 
plant.  1.  p.  393.  Muhlenberg  FZoerJbea  u/tgtnosa,  in  Cat.  pi. 
Amer.  Sept.  p.  36.  and  Pursh,  in  Flora  Amer.  Sept.  1.  p.  239, 
unites  it  with  the  genus  Nectris,  and  calls  it  Nectris  pinnata^  put- 
ting it  therefore  in  the  Hexandria  digynia  of  Linnaeus,  while  all 
jbhe  preceding  authors  had  classed  it  in  the  Hexandria  moi^- 
gyni^.     I  will  show  presently  which  among  them  appear  to  be 
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wrong;  bot  I  wut  notice  bdbrt,  tiMt  m  hotaaiit hM,  I  lie- 
lieve,  endeaYOured  to  cius  it  MHtarelly^  mtil  Mr.  GMree  de 
Sem,  who  in  his  rtiMicUm^  of  jftnmMH  fcufnt  lo  IJU  natural 
fiun/Uki  ofJmdiu^  ettOBfioi,  without  hofiag  hed  an  opportu^ 
nity  to  see  the  plant,  to  place  it  in  the  laouly  of  /imet,  taking 
it  tMlrefore  to  be  a  noDocotyle  pkol ;  heiog  led  nto  (hii  er- 
ror by  a  mistaken  idea,  that  all  hexandroas  pknts  most  be 
monocotfiel  But  in  the  iqpring  of  1816,  I  fomd  this  plant  ia 
the  neighboarhood  of  Philadelphia,  (near  the  fidk  of  the 
SchuyMnH)  where  it  hod  esciqped  the  otteatioB  of  aU  the  bo- 
tanists of  that  d(j,  and  in  partioilar  of  Dr.  WiMMn  Barton, 
who  has  therefore  omitted  it  in  his  Prodr.  fl.  Philad.  and  bar- 
ing eoaMmmicated  it  to  Mr.  Correa,  he  acknowledged  that  it 
was  dicotyle,  of  which  fact  I  was  aware,  even  before  seeing 
the  plant  and  dissecting  its  seed,  by  attending  to  its  hebit. 

The  following  exact  description  of  this  genus  will  enable 
the  reader  to  ascertain  how  far  I  am  correct  in  my  presomp-^ 
tions  towards  its  natural  arrangement 

Floerhea.  Perigone  doable  persistent,  sispartite ;  the  exte- 
rior calicinal  3  partile,  sepals  acute  ;  the  interior  shorter, 
coloured  3  partile,  sepals  petaloid,  oblong,  obtuse.  Six  stamens 
perigyne, iiliiMrnis  fibfiwm,  of  thelength  of  the  iotorior  sepals, 
aotfaers  ro«nd.  One  free  oTarium,  rounded  and  btldbed,  one 
central  and  Ulbd  atyle,  two  capitated  stigmas.  Fruit  n  faitobed 
airkttle,  tnbefcnlated  and  bikcular  dtapanioos,  oomeliniefi 
round,  nnilocnkir  and  monospeFOMna  by  abortien  of  one  lobe 
and  cell.  Seeds  attached  to  the  centre  near  the  bottoo^  nnariy 
lenticular,  SHMMdi  aibuminoue,  canly  divided  in  two  lobes. 
Hobit*  Small,  delicate,  annual,  and  glabrous  plant,  with  alter- 
nate  pciytome  pinnated  leaves,  flowers  axilhv,  sohtecy,  pe- 
duttOttlatcd. 

Flwrlua  viiginma*  Canle  tenefio  flaecido  erecto  simplex, 
Miis  4  petiolatis  imis  tematis,  sunmiis  pimiato,  quinotis,  pinnu- 
hs  lineari  oUongis  obtusis,  integris  florihus  axiflaris,  soMtaris 
peduncnlis  kmgis  apice  incraitatis.  Stem  delicate,  soft,  up- 
right, and  simple,  leases  petiolated,  the  inferior  temated,  the 
superior  pinnated,  quinate,  pinnules  linear-obkmg   obtuse, 
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flaEMrers  «rilbr,  MUtwy,  mA  m  io^g  pMnclet,  aweOed  i 
tbe  AMrer. 

Aam^  the  sefevai  •spee^  moms  gnrea  to  ^ms  pknt,  i  pm» 
1^  M«lilenberg'8,  as  it  €spiiet8€8  ezapdj  tke  kiad  «f  sitaatimB 
where  k  gvenvn,  e»f  in  mo»t  groaodt,  oocMiofidly  •wenifMi  or 
overioiir«d ;  these  I  t$md  «ear  miadelphia,  grew  hj  tBoa- 
saode  OB  the  banks  of  a  small  brook  m  a  wood  bdow  the  left 
side  of  tbe  Ms  of  SchyyikSI.  Persooa's  Mnae  of  iaemttrii^ 
being  witMig,  as  It  vrooid  seem  to  imply  that  it  grows  kt  lakes 
eafy ;  aad  Wildeaow's  name  being  too  long  and  illusite,  its 
silmlarity  of  habit  with  the  gentis  Pr^Mrpinaea  net  being  rtry 
stfikiag.  However,  even  the  name  of  fiUgin0m  is  liable  to 
some  slight  olyeotion ;  smddid  f  think  myself  permitted  to  coin 
a  fiew  name,  while  so  many  hare  be^  proposed  dready,  I 
should  hare  cidled  it  either  F.  4e»eUa^  or  F.fiaoeida^  or  F.  eH- 
tariaj  being  a  very  delicate  and  tender  plant,  aad  very  good 
to  eat  in  eaMad,  as  I  h»f>e  tiied  it  myself,  its  taste  is  sweet  and 
pleasant,  Ihe  whole  plant  may  be  eaten,  (even  the  root)  being 
ifi  jw^  «id  tender :  it  grows  in  sneh  an  idiMmdance  in  ionM 
spots,  diat  it  HH^  oeca»onaity  afiord  a  most  precious  and  de- 
l^htAil  saHad,  bat  if  cultivated  ifor  -^at  purpose,  it  might  be 
fcond  aa  agreeable  addition  to  our  ctflinafy  herbs. 

In  addition  to  my  above  definition,  it  wiM  be  proper  to  state 
that  the  stem  of  this  plant  rises  At>m  4  to  6  inches,  it  is  eylin'^ 
drical,  smooth,  and  yellowish,  the  middle  leaves  are  the  largest; 
the  lower  pedancles  are  longer  than  the  leaves,  and  the  apper 
ones  ehorter,  tlie  petids  or  interior  sepals,  and  the  stamens  are 
yellow.  It  blossoms  in  May,  mid  is  annual,  it  even  lasts  only 
diree  months. 

It  will  be  perceived  that  I  do  not  agree  with  Mr.  Pursh,  in 
muting  this  j^ant  with  the  genus  Nectris :  he  owns  himself  that 
it  deviates  a  HttU  from  the  geberie  character  of  A«c0m,  bat 
these  deviations  appear  to  me  very  material ;  they  exist  in  the 
pistils  and  fruits,  the  most  essential  parts  of  the  flowers,  since 
they  agree  in  the  perigone  and  stamens.  The  genus  Nedru 
(or  Calfmha  of  Aublet)  has  tcoo  ovaries,  two  styles,  and  two  po- 
lispermous  capsules,  or  achens !  and  belongs  therefore  to  the 
second  order  Perimesia,  {clasaEltrogynia)  eighth  family  .^c^fi- 
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cpna  next  to  the  geons  Mifriopkyllum :  whUe  the  genus  Flok« 
erkea  which  has  a  bUobed  ovary y  one  central  style ,  two  stigmtu, 
and  one  bilocular  di$permou8  achen^  mast  belong  to  the  eleyenth 
order  of  the  same  class ;  Isostimia^  which  is.  characterized  by 
having  more  than  one  stigma,  the  stamens  in  regular  number, 
and  not  central ;  it  will  form  a  conneetiag  link  between  tiiis 
order  and  the  foregoing  Polymeria^  hj  its  affinity  with  many  ge- 
nera of  the  Euphorbia^ 8  inhe,  auch  saCaUitrichey  Tragia,  Mer- 
curialisj  &c.  from  which  it  differs  merely  by  haying  herma- 
phrodite flowers,  and  perispheric  regular  stamens.  It  will  at 
present  stand  nearly  isolated  in  this  order,  where  it  may  form 
the  small  family  Galentdia^  along  with  the  genus  Qalemay  &c 
and  which  shall  have  much  affinatf  with  the  family  Pk^laeia  ; 
but  this  differs  by  baring  a  multilocular  berry,  while  i^e  Gak- 
nia  merely  differs  by  having  a  4  sided  perigone,  8  stamens, 
and  2  styles. 

I  admit,  however,  that  there  is  a  strong  affinity  between  the 
genera  Floerkea  and  Nectrin^  but  stronger  affinities  oflen  exist 
in  plants  of  different  classes.  If,  however,  it  should  happen 
that  Aublet*  might  have  been  mistaken  in  describing  the  ova- 
ries and  capsules  of  the  NtcUrU  as  double,  if  they  should  prove 
to  be  simple  but  bilobed,  then  the  Nectrin  would  belong  to  the 
same  family  as  the  Floerkea;  but  yet  stand  as  a  peculiar  genus 
distinguished  by  having  2  styles,  and  the  achens  not  monos- 
permous ! 

It  was  insinuated  to  me  by  Mr.  Correa,  that  the  Floerkea 
might  have  some  affinity  with  the  tribe  of  Ranunculaceomy  but 
I  cannot  discover  any,  since  that  tribe  is  widely  different,  by 
having  many  ovaries,  stamens,  and  fruits,  each  ovary  with  1 
style  or  stigma,  a  deciduous  perigone,  the  anthers  ^dnate,  &c. 
The  analogy  in  the  structure  of  the  seed  and  habit,  is  too  slight 
to  be  taken  in  consideration. 

*  Mr.  Stephen  Elliott  has  confirmed  the  description  of  Aablet,  in  his  Botany  of 
the  Southern  States.    (Received  January,  1818.    Editor.) 
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ARf*  IX.  Descriptions  of  Three  Nerb  Genera  of  Plants^ 
from  the  State  of  New-York.  Cylactis,  J^emopanthuSj 
and  Polanisid^  hf  C.  S.  Rafinesque. 

1.    JV.  (?.  Cglactii. 

V/ALYX  campanulated  6  to  iO  fidus,  sepals  a  little  unequal. 
Petals  4  to  6  equal.  Many  perigynous  stamens.  Pistils  8  to 
12,  ovaries  sessile  ovate,  styles  elongated,  stigmas  capitated. 
Berries  few,  distinct,  one  seeded. 

This  new  genus  belongs  in  the  analytical  and  natural  me- 
thod, (see  Analysis  of  Nature)  to.  the  first  natural  class  Eltro- 
gynia,  first  natural  order  Rhodanthta,  second  natural  family 
Senticosia^  next  to  the  genera  Rubus,  Oligacisy  &c.  It  would 
range  itself  into  the  artificial  class  Icosandria  of  the  Linnaean 
sexual  system ;  but  not  properly  into  any  of  its  orders,  sinc^ 
the  number  of  pistils  is  variable,  and  never  above  IZ.  Only 
one  species  belongs  to  it,  which  I  have  discovered  in  coknpany 
with  Mr.  Knevels,  on  the  Catskill  mountains.  The  etymology 
of  the  name  derives  fi'om  two  Greek  words  meaning  radiated 
calyx.  It  differs  essentially  from  Rubus  by  the  unequal  many 
clefl  calyx,  variable  petals,  and  few  pistils. 

Cylactts  montana. ,  Mountain  cylactis — Stem  herbaceous  up- 
right, unarmed,  pubescent;  leaves  quinate,  nearly  smooth, 
upper  ones  sessile,  stipules  oblong,  folioles  ovate  acuminate, 
incised,  serrated,  ciliated,  base  acute,  entire,  the  middle  one 
petiolated  :  flowers  few  corymbose,  peduncles  erect  elongated 
bracteolated ;  calyx  pubescent,  sepals  lanceolate  acute, 
nerved,  reflexed;  petals  cuneate-obovate,  longer  than  the 
calyx. 

It  is  a  small  perennial  plant,  rising  about  half  a  foot ;  flowers 
white,  blossoming  in  June.  On  the  Catskill  mountains  neai* 
the  great  falls,  &c. 

2.     JV.  G,  Ketnopanthus. 

Dioical.  M.  flowers  calyx  5  phylle,  equal,  deciduous^  No 
corolla.    Stamina  5  bypogynous,  alternating  with  the  calyx. 
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The  name  iiieaii8>fo«er  with  mJUtform  pednmeU.  A  shrub 
fenns  this  genus,  which  had  perhaps  been  anited  with  ilex  by 
Michaux,  lie.;  but  it  difeis  altetettier  ioDni  it  by  the  want  of 
corolla,  hypogynoQs  staoMns,  sessile,  style,  lie.  it  does  not 
eyen  belong  to  the  same  fimiily,  but  to  the  natani  fiodily 
Itkanmidia^  natural  order  ^iftion/f a,  andnatond  class  tXtrogf* 
fiMi,  next  to  the  fgBnvm/rangitla,  In  the  sexnal  system  it  would 
belong  to  Dioecia  petUandria^  yery  fior  apart,  from  Frangula. 

Nemopanihuifateiciilaris.  Fascicled  nemopanthos.  Shrub- 
by, leayes  £uMuculated,  petiolate,  oUong.  mucronate,  entire, 
rather  undulated,  membranaceous,  smooth ;  flowers  axillary 
fittciculated^  peduncles  filifbim,  shorter  than  the  leayes. 

It  forms  a  saiall  shrub  from  5  to  8  feet  high,  coyered  with 
gray  bark,  and  with  slender  upright  branches  >  the  flowers  are 
g^enish,  very  small,  the  fefnale  flbwers  haye  shorter  and 
thicker  peduncles ;  they  blossom  in  June.  It  grows  on  the 
Catskill  mountains  near  tiie  two  lakes.  It  is,  perhaps,  the 
tlex  canadenns  ?  of  Michaux  and  Pursh.  Audit  has  some  ana- 
logy with  the  Frangula  alnifolia* 

3.    /r.  6.  Polanidm. 

Calyx  4  phyUe,  phjlles  coloured  une^al,  the  upper  one 
unguiculated  spatukted.  Corolla  with  4  unequal  petals,  the 
two  upper  ones  larger  and  unguiculated.  A  nectarium  up- 
wardii  glandular,  broad,  and  truncated.  Stamina  9  to  14,  unO' 
qual,  erect,  hypogjrnous^  Oyary  oblong  on  a  short  pedicel> 
one  style,  one  truncated  stigma.  Fruit  a  follicular  capsule,  one 
celled,  two  yalyed,;  many  seeded,  seeds  inserted  on  each  side 
of  each  suture,  nearly  snail-shaped. 

The  type  of  this  genus  is  the  CUome  dodecandra  of  Linnaeus, 
under  which  denomination  many  species  were  blended,  which 
haye  no  similitude  with  the  read  genuv  cleome,  difhring  in  the 
calyx,  corolla,  nectarium,  stamina,  and  fruit.  I  shall  describe 
here  thai  of  NMth  America,  where  2  or  S  species  exist,  besides 
those  of  the  West  Indies,  Africa,  and  Asia,  which  are  Mtttj 
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different.  The  etjmdk)gj  of  the  name  which  I  harre  gtven  t» 
it,  derires  {rommany  irregvlariiieu  It  beloDgB  in  the  analjtical 
method  of  botany » to  the  first  natural  class  JS/tro^f^ma,  niaUi  oa- 
taral  order  Mono9timia^  natural  family  Capparidia*  It  can  find 
no  place  in  the  sexual  system  since  the  number  of  stamina  Ta> 
riesfirom  9  to  14,  unless  it  be  forced  into  Dodgenndria. 

Fclamda  graveoUns.  Clammy  polamsia— hairy  and  glutio- 
otts  all  orer,  stem  upright,  leaves  alternate,  petiplate,  temated, 
folioles  sessile,  the  intermediate  longest,  oblong,  obtuse,  entire* 
hairy  on  the  mari^  and  nerves:  flowers  racemose  erect, 
bracleas  petitolite,  ovate,  obtuse,  calyx  hairy,  petals  emargin* 
ate,  crenate,  capsules  divaricate  glutinous. 

It  is  the  Cleome  dodecandra  of  Michaux  and  Pursh.  It  grows 
on  the  banks  of  rivers  and  lakes,  on  the  Hudson  near  New- 
burgh,  on  the  Susquehannah  near  Harrisbuig,  on  Lake  Erie, 
o»  the  OUe*  and  MississipfMy  kc»  U  blosaoans  in  July  and  Aur 
gust,  the  stem  rises  about  1  loot,  the  petals  are  white,  or 
slightly  red.  The  whole  plant  has  a  strong  graveolent  smell, 
similar  to  that  of  Erig4ron  graveolent.  (Received  January, 
1818.  Editor.) 


Art*  X.    Hoticc  on  the  Mfosurus  Shortiu 

JL  HAVE  the  pleasure  to  announce  to  the  botanists,  that  the 
genus  Myosurw^  hitherto  thought  an  European  genus,  and 
composed  of  a  single  species,  has  been  detected  in  the  United 
States  by  Dr.  Short  of  Kentucky,  who  has  discovered  it  in  the 
nei^ibourhoed  of  HopkinsviUe,  in  ChriatiaQ  comty,  West 
Kentwcky,  8»d  ha»  commuiiicated  me  specimens  of  it;  by 
which,  en  compwing  them  with  the  Eutopcan  Mifmurusy 
figured  m  Florm  DtmieOj  Lamarck's  IttostratioaB,  &e.  I  have 
been  enabled  to  ascerlam,  that  the  American  plmt  must  form 
a  second  species  of  that  genus,  which  I  have  accordin^y  dedi^ 
caledit  to  the  diseorerer,  by  naming  it  Myoeurw  Shortii.  This 
adds  another  genus  and  aDc4hev  new  species  to-  our  Floira.  I 
add  the  comparative  definition*  of  the  twe  species,  exhibiting 
their  different  cfaaractefs  and  diagnosis. 
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fves  on  Onaphalium* 


Myoiurui  mimimus.     Lin.  &c. 

LeaTes  linear-caneate, 
broader  near  the  top,  and 
acute.  Scapes  as  long  as  the 
leaves,  thickened  towards  the 
upper  part.  Caliz  6  leaved, 
spurs  consimilar :  petals  5. 
Stamens  5  to  8.  Carpophore 
as  long  as  the  scapes. 


Philadelphia^  May  1,  1819. 


Ahfoturus  Skortii.    Raf. 

Leaves  linear  obtuse,  hard- 
ly attenuated  below.  Scapetf 
shorter  than  the  leaves,  and 
filiform.  Caliz  3  to  5  leaved, 
spurs  membraneous  :  petals  3 
to  5.  Stamens  10  to  12.  Car- 
pophore Shorter  than  the 
scapes. 

C.  S.  RAFINESqUE. 


AmT.  XL    Description  pfa  New  Species  of  Gnophedium^ 
hy  Professor  E.  Ives. 

To  B.  SiUiman,  Esq.  M.D.,  4*e. 

X  HE  fdlowing  description  of  a  new  species  of  Gnaphahum, 
accompanied  with  a  drawing,  has  been  in  my  possession  foi^ 
two  years.  If  the  subsequent  observations  will  be  of  use  to 
correct  error,  or  solve  doubts  which  may  have  existed  con« 
cerning  some  species  of  gnaphalium,  they  are  at  your  servibe. 

E.  IVES. 

This  plant  was  first  observed  by  me,  in  company  with  Mr. 
C.  Whitlow,  in  July,  1817,  by  the  margin  of  a  brook,  a  few 
rods  north  of  Mr.  £•  Whitney's  gun  manufactory,  near  New- 
Haven.  It  is  also  found  on  the  margin  of  the  Housatonick, 
about  thirty  miles  from  Long  Island  sound,  where  it  was  ob- 
served by  Dr.  Alfred  Monson,  the  last  summer.  Specimens 
of  this  plant  were  sent  to  Z.  Collins,  Esq.  of  Philadelphia,  for 
the  purpose  of  comparing  it  with  the  species  of  gnaphalium  in 
Muhlenberg's  herbarium,  more  particularly  with  the  luieo- 
album  and  Pennsylvanicum,  which  I  had  not  seen. 
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J  am  indebted  to  the  politeness  of  Mr.  CoIUds,  for  the  facts 
on  this  subject  relative  to  Muhlenberg's  herbarium.  He  ob- 
serves, '*  your  Gnaphalium  is  certainly  not  the  luteo-albwn  of 
Muhlenberg,  which  may  not  strictly  be  a  native,  but  intro- 
duced. Yours  most  approaches  G.  polycephalum  Mx.  Still, 
from  the  decurrent  leaves  and  other  differential  marks,  it 
appears  to  me  to  be  a  new  species.  Muhlenberg's  collection 
has  it  not." 

As  the  ItUeo-aUmv^  is  said  to  grow  in  New-England,  yet  so 
far  as  my  observation  has  extended  it  has  not  been  found  by 
any  of  the  botanists,  I  am  induced  to  believe  that  this  opinion 
has  arisen  from  some  erroneous  description  of  the  plant  which 
is  the  subject  of  this  paper. 

As  the  decurrent  leaves  of  this  Gnaphalium  distinguish  it  so 
obviously  from  all  the  other  American  species  of  Gnaphalium, 
I  propose  to  give  it  the  specific  name  of  decurrens. 

Specific  description  of  Gnaphalium  Decurrens  {lar^e  life  ever- 
lasting.) 
Leaves  lanceolate,  broad  at  base,  acute,  decurrent,  some- 
what scabrous  above,  tomentose  beneath  ;  stem  leafy  branched 
spreading,  about  three  feet  high. — See  the  plate. — The  plate 
represents  a  section  of  the  upper  part  of  the  plant. 


FOSSIL  ZOOLOGY,  &c. 


Art.  XII.      Observations  on  some  Stpedes  of  Zoophytes, 
Shells,  <J^c.  principally  Fossil,  by  Thomas  Say. 

XF  the  following  descriptions  and  notices  of  some  of  the  , 
animal  productions  of  our  country,  chiefly  fossil,  and  of  which 
some  are  but  little  known,  should  be  found  of  sufficient  in- 
terest to  occupy  a  place  in  the  Journal  of  Science,  they  are 
very  much  at  your  service  for  that  work. 
Vol.  I....N0.  4.  30 
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The  greater  portion  of  them  are  extracted,  with  some  ino4i- 
ficatioD,  from  aa  OiMj  whidi  I  read  about  three  years  ago,  to 
the  Acaiemy  of  Natural  Seiences,  without  aoy  ialeiitioi^at  the 
time  o£  giviog  poblicitj  to  them.  Bat  the  rapM  dilliMio»  of  a 
taste  for  geological  research,  seeoM^  to  reqoire  correspimdiiig 
exeitioiis  OB  the  paii  of  those  who  have  attended  to  ftesil  re* 
mains,  inamnch  as  geology,  in  order  to  be  eaMentiy  liir- 
nished  with  every  advantage  that  may  tend  to  the  develope- 
ment  of  many  important  resulbi,  mnst  be  in  part  fimnded  on  a 
knowledge  of  the  ^fierent  genera  and  species  of  reliqnio, 
which  the  various  accessible  strata  of  the  earth  present.  The 
aceessoiy  valne  of  this  species  (^knowledge,  is  now  didy  esti- 
mated in  Earope,  as  affording  the  most  obvious  means  oi  esti- 
mating, with  the  greatest  apprommation  to  trath,  the  compara- 
tive antiqnity  of  Ibrmationo,  and  of  strata,  as  well  as  of  identi- 
fying those  with  each  other  which  are  in  their  nalnre  similar. 

Certainly  very  little  is  yet  known  about  the  fossils  of  North 
America,  and  very  fittie  can  be  known  aecorately,  until  we 
shall  have  it  in  our  power  to  compare  them  with  approved 
detailed  descriptions^  plate»,  or  specimens  <^ those  of  Eoiope ; 
which  have  been  made  known  to  the  world  by  the  inde&tigai- 
Ue  industry,  and  scientific  research  of  Lamarck  and  other 
naturalists. 

America  is  rich  in  fossils.  In  many  districts  of  the  United 
States,  vast  beds  of  A>ssil  shefls,  zoophytes,  &c.  are  deposited^ 
which,  for  the  most  part,  are  concealed  from  the  inquiring  eye, 
offering  superficially  a  mere  confused  mass  of  mutilated  frag- 
ments. These  rich  repositories  must  finally  be  exposed  to 
view,  by  the  onward  pace  of  improvement,  and  the  more  inte- 
rior strata  will  be  unveiled  by  some  fortunate  profound  exca- 
vations, the  result  of  enterprise  in  the  pursuit  of  gain.  The 
very  surface  of  the  country  in  many  regions,  is  ahnost  over- 
spread with  the  abundance  of  casts,  or  redintigrate  fossik,  many  • 
,of  which  are  apparently  specifically  aaoBmlous,  and  some  ge- 
nericidly  so.  The  correct,  and  only  usefU  mode  in  which  the 
investigation  of  our  fossils  can  be  cmducted^  is  attended  with 
some  difficulty  and  labour. 
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The  task  presuines  tlie  knowledge,  not  only  of  fosrilB  in  all 
their  different  states,  iromifae  apparentlj  unchanged  specimen, 
to  the  fragment  or  section  of  a  c^t  uninsulabljr  imbedded  in  its 
rocky  matrix,  bntitalso  requires  an  adequate  acquaintance  with 
recent  specimens,  or  those  of  which  the  inhabitants  are  not 
yet  struck  from  the  list  of  animated  beings,  in  other  words 
those  of  the  present,  as  well  as  those  of  the  former  world. 

Due  adyantage  being  taken  of  the  many  opportunities,  which 
are  from  time  to  time  offered  to  ds,  of  obtaioii^  knowledge  in 
this  department,  will  probdbly  be  the  means  of  producing  a  list 
<f£  American  animal  reliquiffi,  coextensive  with  that  of  Europe 
at  the  present  day.  In  the  present  state  of  the  science,  how- 
ever, the  correct  naturalist  will  feel  it  a  duty  which  he  owes 
to  his  colaborators  to  proceed  with  the  utmost  caution,  that  he 
may  not  add  unnecessarily  to  the  already  numerous  species. 

Oenus  MveoliteSy  Lam, 

Coral  lapideoQS,  covering  extraneous  bodies,  or  in  a  siiAi^e 
mass,  formed  of  concentric  strata  ;  strata  composed  each  of  a 
union  of  numerous  alveoles,  which  are  Very  short,  contiguous, 
reticulate,  and  generally  parallel. 

Species, 

A,  glameratm,  alveoles  vertical,  subequal,  oval,  or  obsoletely 
hexagonal,  much  shorter  than  the  diameter,  parallel ;  paries 
simple  ;  strata  numerous,  forming  a  rounded  mass.  (CMnet 
4^  the  Accidemy  of  /Matured  Sciences.) 

Found  often  on  the  coast  of  North  America,  cast  up  by  the 
waves,  the  animals  sometimes  still  living.  Forms  masses  of 
various  sizes  and  figures,  generally  more  or  less  rounded  or 
k>bed,  and  composed  of  a  great  number  of  concentric  layers. 
The  number  of  these  strata  seems  to  be  regulated  in  some  de- 
ipree,  by  the  quantity  of  surface  they  have  to  cover.  TbuA  if 
the  nucleus  happens  to  be  a  small  shell,  such  as  the  Natic<t^ 
ffassct^  &c.  of  our  coast,  or  even  the  oyster,  (0.  virginica^) 
clam,  (F*.  Tnercenaria,)  &c.  the  strata  are  oflen  very  numerous  ; 
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Jmi  on  the  thoracic  plate  of  £«niii/i»  pf^yphemusy  havipg  a  cofe* 
liderable  space  oyer  which  to  extend  themselres,  the  strata 
are  but  few,  not  more  than  2  or  3.  I  have  seen  the  thoracic 
plate  of  this  animal  so  entirely  coyered  by  the  Aheolitey  as  to 
have  the  eyes  and  stemmata  concealed  so  as  to  be  perfectly 
blind.  When  conqiosed  of  a  sin^e  layer  only,  itinach  resem- 
bles a  Flwtra^  or  a  Cellapart  of  which  the  convex  surfaces  have 
been  rumored  by  attrition.  The  animal  I  have  not  yet  exa- 
mined. The  alveoles  or  cells  of  a  layer,  are  arranged  in  lines 
of  different  degrees  of  curvature,  obscurely  radiating  from  dif- 
ferent centres  ;  these  lines  are  pkced  side  by  side,  the  alve- 
oles alternating  with  each  other  throughout  the  layer  in  a 
quincunx  manner ;  the  thickness  of  the  paries  is  somewhat 
equal  to  one  half  of  the  conjugate  diameter  of  the  alveole,  the 
length  of  which,  or  thickness  of  the  layer,  is  scarcely  more 
considerable ;  but  these  proportions  vary. 

The  species  to  which  it  seems  allied,  are  madreparacea  and 
incruitans.  The  former  is  fossil,  and  differs  in  being  subra- 
moie  ;  the  latter  forms  but  a  single  expansion. 

Crenut  FavonttSf  Lam. 

Coral  lapideous,  simple,  of  a  variable  form,  composed  of 
parallel  prismatic  and  fasciculated  tubes ;  tubes  contiguous, 
pentagonal,  or  hexagonal,  more  or  less  angular,  rarely  arti- 
culated. 

Species, 

F,  stricUay  more  or  less  turbinate ;  paries  of  the  alveoles 
longitudinally  striated  within,  and  fenestrate  with  minute  os- 
culi ;  alveoles  with  very  numerous  septas.  {Cabinet  Acad.  Nat, 
Sciences ;  and  Peale^s  Museum-Common.) 

Found  fossil  ip  various  parts  of  the  United  States,  at  the 
falls  of  the  Ohio ;  Genessee,  New- York ;  Pittsburg  and  Wilks- 
barre,  Pennsylvania;  Missouri,  &c.  &c.  but  not  yet  in  the 
alluvial  deposit  of  New-Jersey. 

The  tubes  are  generally,  partially,  or  entirely  filled  with 
silicious  matter,  sometimes  so  completely  so,  as  to  resemble 
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in  mioiatnre,  basaltic  columns  ;  when  the  alveoles  are  free  on 
the  surface,  these  fossils  are  known  by  the  name  of  petrified 
wasp'fiests,  from  the  resemblance  they  bear  to  the  nests  of  those 
insects.  The  silex  is  usually  only  infiltrated  into  the  cavities, 
leaving  the  substance  of  the  coral  in  its  original  calcareous 
state,  but  the  specimens  which  are  found  amongst  the  rolled 
pebbles  of  the  Delaware  River,  near  Philadelphia,  are  com- 
pletely silicified. 

The  size  varies  from  one  fourth  of  an  ounce,  to  two  hun- 
dred pounds  or  more,  and  the  tubes  occur  of  every  interme- 
diate diameter,  from  the  fortieth  to  one  fourth  of  an  inch.  It 
is  not  common  to  find  any  two  specimens  of  like  form,  they 
are,  however,  ordinarily  more  or  less  turbinate,  but  are  some- 
times depressed  or  compressed,  and  the  tubes  rectilinear  or 
excurved,  and  of  various  lengths.  The  dilated  summit  is  not 
so  much  the  effect  of  a  gradual  enlargement  of  the  tubes,  as 
of  the  frequent  and  adventitious  interposition  of  young  pnes, 
which  of  course  renders  the  openings  of  the  tubes  unequal. 
The  tubes  or  alveoles,  vary  in  the  same  coral,  being  5  or  6, 
rarely  seven  sided,  but  the  hexagonal  form  is  most  common  y 
the  interior  of  a  tube  is  divided  into  a  great  number  of  apart- 
ments or  cells,  by  approximate  transverse  septse,  each  of  the 
cells  appears  to  be  connected  with  the  corresponding  cells  of 
the  surrounding  tubes,  by  lateral  orifices  in  the  dividing  paries ; 
these  orifices  are  minute,  inequidistant,  orbicular,  their  margins 
slightly  prominent,  and  forming  from  one  to  three  longitudinal 
series  on  each  side  of  the  tube  ;  each  row  is  separated  from 
the  adjoining  one  by  an  impressed  line.  By  means  of  these 
osculi  it  seems  probable  that  all  the  animals  inhabiting  a  com- 
mon coral,  were  connected  together,  or  had  free  communica- 
tion with  each  other,  but  whether  by  means  of  a  common  or- 
gan as  in  Pyrosoma^  Stephanomda^  &c.  or  simply  by  contact  as  in 
the  aggregating  Salpa^  &c.  we  have  no  means  of  determining. 

The  striata  differs  from  Madrepora  truncata^  Esper.  (F.  a/- 
veokUa^  Lam.)  in  not  being  *<  ext^  transversa  sulcata."  It 
seems  to  be  allied  to  CoraUium  GotJUandicum^  Amoen.  Acad. 
V.  L  p.  106,  and  it  is  possible  it  may  prove  synonymous,  or 
very  similar  to  it,  when  that  species  becomes  better  known ; 
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the  latter  has  been  taken  for  Basalt,  and  M .  Lamarck  when 
describing  it,  inquires  "  Est-ce  an  polypier  ?"  Afadrepom 
/(Mctcu/am,  of  Volck.  and  Parkin,  in  common  with  F.  siriaUk 
and  F.  GotMandicum^  is  distinguished  by  the  transverse  septa, 
a  character  which  induced  me  to  refer  the  species  here  de-r 
scribed  to  Favonte;  they  seem  therefore  to  be  congeneric,  as 
analogy  indicates  a  participation  in  the  character  of  osculated 
paries. 

Amongst  the  great  rariety  exhibited  by  this  species^'^Ve 
have  to  remark  more  particularly  the  following,  viz. : 

1st.  Alveoles  perfectly  free,  that  is,  dAtitute  of  aciculi 
or  lamella,  the  septa  wanting,  and  sometimes  the  osculi  ob« 
solete. 

2d.  Alveoles  filled  almost  to  the  summit  with  the  septa,  and 
resembling  those  combs  of  the  bee-hive  which  are  filled  with 
honey  and  covered  over. 

3d.  Paries  beset  with  very  numeroas,  interrupted,  alter- 
nating,  transverse  lamellas,  which  are  denticulated  at  their 
tips,  and  project  towards  the  centre  with  various  degrees  of 
prominence  and  irregularis. 

The  first  variety  corresponds  with  the  generic  character, 
and  the  third  approaches  the  genus  Porttes ;  yet  so  unequivo- 
cally identical  are  they,  that  I  have  seen  them  aU  united  in 
the  same  mass,  and  perforated  throughout  by  the  oscuti.  The 
identity  is  farther  obvious  by  the  perfect  gradation  which 
fenders  them  inseparable. 

With  respect  to  the  transverse  septa,  I  think  dieir  presence 
nsay  be  accounted  for  by  supposing  that  as  the  animal  elongates 
its  tube  in  consequence  of  an  increase  of  growth,  or  in  order 
to  ottintain  an  eqnal  elevation  with  the  adjacent  tubes,  (ren- 
dered necessary  by  the  origin  of  young  tubes  in  the  interstices) 
it  gradiudly  vacates  the  basal  portions  of  its  tube,  and  sustains 
itself  at  the  different  elevations,  by  successively  uniting  the 
parietal  lamellae  so  as  to  exclude  the  vacuity.  That  this  k  pro- 
bable, we  may  infer  foom  a  similar  procedure  on  the  part 
of  several  species  of  testaceous  mollusca.  Thus  some  lis* 
naan  Serpnkk  become  camerated,  and  a  fianiliar  instance  pre- 
sents itself  in  the  Triton  irikmis^  the  anbnal  of  v^ch  adds  snc- 
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eessiTe  partitions  to  the  interior  of  the  spire,  as  that  part  be- 
comes too  strait  for  the  incveasiqg  vokmie  of  its  body.  If  the 
above  supposition  proves  ^correct,  the  organs  of  communication 
which  pass  through  the  osculi,  can  hardly  be  in  common^  but 
must  rather  connect  the  animals  by  simple  contact  only,  other- 
wise these  piirts  would  he  br»ken  when  the  animal  changes  its 
plaoe  by  vacatipg  the  inferior  part  of  the  tube. 

The  third  variety  is  then  the  state  of  that  portion  of  the 
tube  which  is  inhabited  by  the  body  of  the  animal,  and  not  yet 
interrupted  by  the  septae. 

From  the  above  observations,  it  is  evident  that  this  species, 
and  probably  the  entire  genus  Favosite  under  which  I  have 
placed  it,  will  not  arrange  properly  with  the  Tubipores,  Mlie- 
poresy  &c.  but  must  be  transferred  to  tiie  Polyphrs  LamelHfires 
of  Lamarck.  And  if  the  Madrepora  retepora  of  Solander  and 
£llis,  is  a  true  Poriiesy  as  M.  Lamarck  supposes  it  to  be  from 
the  appearance  of  its  tubes,  I  should  conclude  this  genus  to  be 
Tery  proximately  allied  to  Favosites^  by  that  species  and  the 
F,  stricUa  having  in  common  the  remarkable  character  of 
fenestrated  paries.  But  to  this  character  I  should  conceive  a 
generic  importance  ought  to  be  attached,  as  indicating  a  differ- 
ential organization  of  the  artificers.  I  have  no  doubt  that  on 
close  inspection  of  a  perfect  specimen,  the  same  character 
will  be  found  to  exist  in  F.  Gothlandicum^  and  possibly  sdso  in 
F.  trunccUa^  if  not  in  the  latter  only,  it  may  be  proper  to  se- 
parate the  genus  and  to  withdraw  from  Porites  the  foremen- 
tioned  species,  retaining  to  9tr%caa  as  specifically  essential,  the 
second  member  of  the  differential  description. 

(To  be  coniHnued,) 
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PHYSICS,  CHEMISTRY,  kc. 


Aet.  XIII.  Observations  an  Salt  Storms j  and  the  hifiumct 
of  Salt  and  Saline  Air  upon  Animal  and  Vegetable  Itfe. 
Read  before  itu  Lyceumr  of  Natural  History  of  New- 
Yorky  March  7,  1819,  fry  John  B.  Beck,  M.  D. 

(Comnranicited  for  tfau  JooniaL) 

JtIeTEOROLOGY  is  a  science  of  so  much  general  concern, 
that  it  seems  to  be  incombent  upon  every  member  of  society 
to  aid  in  augmenting  the  stock  of  facts^  which  the  labours  of 
ingenious  and  scientific  men  have  already  accumulated  on  that 
subject.  Under  this  impression  I  propose  to  devote  the  fol- 
lowing paper  to  some  observations  on  salt  winds  or  storms^  as 
they  have  occurred  in  this  country  and  in  Europe — a  subject, 
which  although  presenting  many  phenomena  of  a  more  than 
temporary  interest,  has  as  yet  excited  but  little  attention. 
Indeed,  the  opportunities  for  observation,  have  occurred  so 
rarely  as  readily  to  account  for  its  having  in  a  great  measure 
escaped  the  philosophical  acumen  of  the  present  age. 

It  must  have  been  early  observed  that  the  atmosphere  in 
the  vicinity  of  the  sea  frequently  becomes  impregnated  with 
saline  materials  ;  but  the  first  and  only  account  of  a  salt  storm 
that  I  have  met  with,  is  to  be  found  in  the  Transactions  of  the 
Linnasan  Society  of  London.  The  8th  volume  of  that  work 
gives  an  interesting  narration  of  the  effects  of  a  storm  of  this 
description,  which  occurred  in  England,  in  January,  1803.  It 
was  occasioned  by  an  east  wind,  which  blew  for  some  days, 
and  which,  in  its  passage  over  the  ocean,  had  imbibed  large 
quantities  of  salt  water,  which  were  afterward  deposited  upon 
the  land.  In  most  cases  these  depositions  proved  fatal  to  the 
plants  and  vegetables  which  received  them.    So  extensive 
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were  the  effects  of  this  singular  storm>  that  they  were  felt  in 
the  vicinity  of  London,  at  a  distance  of  ahout  seventy  miles 
from  the  ocean,  and  in  all  the  intermediate  country.  In  most 
instances,  the  leaves  of  the  plants,  which  suffered  from  it, 
appeared  as  if  they  had  been  scorched,  and  in  some  places 
even  the  tops  of  the  branches  mortified.  A  storm  of  the  same 
kind  took  place  in  £ngland,  in  February,  1804  ;  and  the  me- 
moir states,  that  Sir  Joseph  Banks  had  noticed  another  some 
years  before  in  Lincolnshire.'* 

A  storm  attended  with  similar  effects  occurred  in  this  coun- 
try in  1815,  and  vented  its  fury  upon  the  eastern  states.  It 
commenced  on  the  23d  of  September,  between  eight  and  nine 
o'clock,  A.  M.  with  the  wind  from  the  east  In  about  two 
hours  the  wind  shifted  to  southeast,  and  blew  a  perfect  hur- 
ricane. The  extended  devastation  which  ensued,  is  still  in 
the  recollection  of  every  person.  The  tides  rose  from  nine 
to  twelve  feet  higher  than  ordinary,  and  in  many  of  the  prin- 
cipal cities  and  towns  along  the  coast  of  New  £ngland, 
churches,  houses,  bridges,  wharves,  and  in  some  instances 
valuable  citizens,  were  buried  in  one  common  ruin.  In  less 
than  three  hours  the  gale  abated,  and  before  sunset  there  was 
a  perfect  calm.  Such  were  the  more  striking  features  of  this 
tremendous  gale — ^but  other  effects  were  observed  more  pecu- 
liarly interesting  to  the  philosopher.  At  New-London,  Salem, 
and  other  places,  both  on  the  coast,  and  several  miles  in  the 
interior,  the  air  was  found  to  be  loaded  with  salt;  and  the 
leaves  of  many  trees  appeared,  a  few  hours  after  the  storp, 
as  if  they  had  been  scorched.  Besides  this  effect  upon 
vegetables,  there  were  additional  evidences  of  the  saline 
quality  of  the  wind.  At  Salem  and  some  other  places  an 
incrustation  of  salt  was  perceived  on  the  windows,  and  the 
fruit  in  several  gardens  had  a  perceptible  taste  of  salt  on 
their  surface.  At  New-London  it  was  remarked  that  the  air 
in  the  eddies  was  extremely  hot  and  suffocating. 

*  I  lefer  the  scientilic  reader  for  farther  particiUart  to  **  An  aceowni  qfa  iUtrm 
of  Salt^  which  fell  ia  Janoaiy,'  1803.  By  Ricfaud  Salisbury,  F.RS.  L-S.**  in 
the  TransactioiiB  of  the  Linnttan  Society  of  Loodon.    Vol.  VIII.  p.  307—10. 
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Other  hcia  of  a  similftr  nalare  vnght  be  oellected,  ImiI  diese 
it  IB  presnnied  are  floffideat  to  diaracteruse  the  state  of  tbe 
atflMspliere  dariag  that  itonD. 

Seyeral  interestmg  iaqiarieB  arise  from  the  cowideradoti  of 
the  foregoing  facts. 

1.  In  what  way  does  the  salt  enst  in  the  atnosfhere  iii 
these  «tonBs  ?  On  this  point  there  are  two  different  opmiona. 
The  most  preralent  is,  Hiat  it  is  merely  the  spray  of  the  sen 
driven  onward  by  the  force  of  the  wind.  This  opimon  has 
received  the  sanction  of  Sir  Joseph  Banks,*  and  also  of  Sir 
Hnmphry  Dary,  if  we  may  judge  from  an  incidental  expres- 
sioB  in  Ihs  Agricnkoral  Chenustry.t  Another  opinion  (  is^ 
that  muriate  of  soda  is  continually  rising  into  the  atmosphere 
from  the  surface  of  the  ocean,  and  that  the  air,  in  all  maritime 
sitaations,  is  thus  constantly  more  or  less  impregnated  wi&  salt. 
The  most  striking  fact  in  support  of  this  doctrine,  (so  opposite 
to  the  commonly  received  views  on  the  subject  ef  the  evapo- 
ration of  sea  water)  is  the  actual  existence  of  muriate  of  soda 
in  the  rain  and  snow  which  fall  in  the  vicinity  of  the  oceaB.$ 
The  jexperiments  of  Vogel  and  Bouillon  Lagrange,  on  the 
distillation  of  sea  water,  are  also  in  favour  of  the  position,  that 
sdt  may  be  carried  into  the  air  in  the  ordinary  process  of 
evaporation.  On  distilling  salt  water  they  found  a  conndera- 
Ue  quantity  of  muriate  of  soda  in  the  receiver.)) 

»  LLuuean  Traotactieos.    Yd.  VIII.  p.  289.        f  P.  339.    Lood.  ed. 
I  Maintained  by  Dr.  Mitchill. 

I  Mj  friend,  Dr.  John  Torrej,  has  fovonred  me  with  the  following  results  of 
•one  experiments,  which  he  made  at  my  request  upon  die  last  snow  which  ML 
**  A  pint  and  a  half  of  snow  water  was  reduced  by  evaporatiai  to  a  fewdrapa. 
On  testing  this  wkh  vej^etable  blue  iniiuioDS  no  alteratioo  of  cdoar  took  place. 
It  was  afterward  evaporated  to  dryness,  and  aboat  a  quarter  of  a  grain  of  a  solid  re- 
sidoimi  was  obtained  This  was  redissol  ved  in  a  small  quantity  of  pure  rain  water, 
•■d  pnusisile  of  potash  added  to  it,  witkoat  occasioBing  any  predpitete.  Nitrate 
of  siWer  produced  a  white  precipitate  so  copious,  that  tbe  solution  was  thick  witli 
it  Carbonate  of  soda  produced  no  eifect  The  transparency  of  a  solution  of 
muriate  of  barytes  was  not  disturbed  by  it  These  experiments  prove,  that  ti/rte 
meid  does  not  ^xist  in  snow  water,  but  that  the  muriate  exists  in  it  combined  with 
an  alkali,  which  is  most  probably  soda.** 

II  Mr.  J.Muzray,  of  London,  considers  this  to  be  a mist^K.  jFWe  muruOu 
add,  and  not  muriate  of  soda,  he  says,  will  be  found  in  the  recipient — EUmenis  of 
Chemig^,    Part  I.  p.  213.    Load.  ed.    1818. 


Digitized  by  Google 


Beck  on  Salt  Storms,  4^.  391 

Admitting  the  correctness  of  these  experiments,  still  it  is 
ni3t  easy  to  conceive,  how  they  will  account  satisfactorily  for 
the  large  quantities  of  salt  found  in  the  air  daring  the  storms 
under  consideration. 

Whichever  of  these  solutions  may  be  adopted,  it  is  unques- 
tionably a  fact  that  salt  does,  in  some  way  or  other,  exist  in 
the  atmosphere  in  the  neighbourhood  of  the  sea. 

2.  The  next  object  of  inquiry  is,  die  influence  which  this 
saline  air  has  upon  vegetable  life.  Independently  of  the  &ct6 
already  stated,  there  are  many  others  which  prove  its  dele- 
terious agency  upon  the  vegetable  creation.  Dr.  Mitchill 
informs  me,  that  in  some  parts  of  the  south  side  of  Long-Island 
fruit  trees  do  not  thrive  well,  except  at  a  distance  of  thirty 
miles  from  the  sea,  and  even  the  sturdy  oak  does  not  extend 
its  branches  towards  the  ocean.*  If  I  am  correctly  informed, 
it  was  with  great  difficulty,  that  the  trees  on  our  Battery  were 
made  to  accommodate  themselves  to  a  situation  so  near  the 
salt  water.  It  is  also  well  known,  that  when  plants  are  taken 
to  sea,  they  speedily  perish,  if  exposed  but  a  short  time  to  a 
wind,  which  is  sufficiently  strong  to  turn  over  the  tops  of  the 
waves  into  white  caps^  as  they  are  called  by  the  sailors. 

In  order  to  ascertain  positively,  whether  these  effects  were 
to  be  attributed  to  the  operation  of  salt,  I  made  a  solution  of 
muriate  of  soda  in  common  rain  water  ;  with  this  I  watered 
for  a  couple  of  days  the  leaves  of  different  plants.  In  s^  short 
time  they  began  to  dry  up,  and  in  a  few  days  were  completely 
dead. 

It  appears  from  Volney,  that  the  Egyptian  air  is  strongly 
charged  with  salts.  The  evidences  of  it  are  to  be  found  even 
at  Cairo.t  It  is  this  property  of  the  air,  which  this  philoso- 
phical traveller  considers,  as  one  of  the  causes  of  the  rapid 
vegetation  in  that  country.  He  mentions,  however,  that  exotic 
plants  will  net  thrive  there.  It  is  found  necessary  to  renew 
the  seeds  of  them  every  year.     May  not  this  be  occasioned 

*  That  is,  in  those  oaks  which  grow  near  the  salt  water,  (he  branches  that 
directly  face  the  sea  do  not  attain  so  great  size  and  strength  as  those  on  the  oppo- 
site side ;  this  has  also  been  observed  on  the  south  side  of  Long-bland. 

f  Vokiey's  Travels  in  Syria  and  Egypt.    Vol.  I.  p.  48.    Perth  ed. 
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bj  the  raline  qnali^  of  the  air?  The  native  plants  are 
doubtless  accustomed  to  its  action,  and  do  not  so  sensibly  feel 
its  injurious  effects.  And  if  the  Egyptian  air  is  so  yery  pene- 
trating from  tliis  yery  cause,  as  to  produce  ophthalmia,  may 
we  not  rationally  conclude,  that  its  influence  must  be  equally 
injurious  to  plants  not  accustomed  to  it. 

Another  illustration  of  the  influence  of  salt  on  vegetation  is 
to  be  found  in  the  Dead  Sea,  or  Lake  Aspkaltitee,  **  In  Lake 
Asphaltites,"  says  Volney,  "  there  is  neither  animal  nor 
vegetable  life.  No  verdure  is  to  be  seen  on  its  banks,  nor 
fish  to  be  found  within  its  waters ;  but  it  is  not  true,  that  its 
exhalations  are  pestiferous,  so  as  to  destroy  birds  flying  over 
it  It  is  not  uncommon  to  see  swallows  skimming  its  sur£ice, 
and  dipping  for  the  water  necessary  to  build  their  nests.  The 
true  cause  which  deprives  it  of  vegetables  and  animals  is  the 
extreme  saltness  of  the  water,  which  is  vastly  stronger  than 
that  of  the  sea.  The  soil  around  it,  equally  impregnated  with 
this  salt,  produces  no  plants,  and  the  air  itself,  which  becomes 
loaded  with  it  from  evaporation,  and  which  receives  also  the 
sulphureous  and  bitununous  vapours,  cannot  be  favourable  to 
vegetation ;  hence  the  deadly  aspect  which  reigns  around  this 
lake."* 

3.  In  what  way  does  the  salt  operate  in  producing  its 
deleterious  effects  on  the  leaves  of  vegetables  ?  It  is  by  do 
means  easy  to  answer  tbis  question.  It  cannot  be  by  shutting 
up  the  pores  of  the  leaf,  and  thus  obstructing  its  perspiration. 
It  is  well  known  that  when  the  surfaces  of  leaves  are  covered 
with  oil,  they  will  soon  die.t  But  salt  water  is  certainly  not 
sufficiently  viscid  to  act  in  a  similar  way. 

Nor  can  it  be  satisfactorily  attributed  to  the  difference 
of  structure  between  maritime  and  land  plants.  There  is 
some  difference  indeed  between  many  of  these,  maritime 
plants  being  generally  covered  by  a  pubescence,  of  which 
most  land  plants  are  destitute.  It  is  idle  however  to  suppose 
that  the  object  of  this  covering  is  to  protect  maritime  plants 
from  the  action  of  the  salt  air,  as  there  are  many  of  them 

*  Voliiey*!  Travels  in  Syria  and  G^t    VoL  I.  p.  217. 
t  Dvwin'f  Botanic  Garden.    P.  266. 
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which  do  not  possess  it.  Besides,  is  it  not  rational  to  con- 
clude, from  the  large  quantities  of  soda  which  are  always 
found  in  sea  plants,  that  this  saline  atmosphere  is  rather  pro- 
|»tious  than  otherwise  to  their  growth,  and  that  it  only  prores 
injurious  to  plants  accustomed  to  the  unadulterated  air  of  the 
land. 

^  Again,  I  do  not  think  that  it  can  be  explained  by  supposing, 
that  the  salt  is  absorbed  into  the  plant,  and  thus  acts  as  a  poi- 
sonous substance.  We  know,  that  in  land  plants  which  are 
cultivated  in  the  neighbourhood  of  the  sea,  salt  is  absorbed 
through  their  roots.*  It  must  of  course  circulate  with  the 
juices  through  the  whole  plant;  and  yet  in  these  cases  the 
leaves  are  not  destroyed  by  it. 

The  most  plausible  method  of  explaining  it  appears  to  be 
this :  that  the  salt,  by  its  irritating  or  corrosive  power,  destroys 
the  small  vessek  in  the  leaf  which  are  necessary  for  the  cir- 
culation going  on  in  it  during  health. 

Dr.  Darwin  has  ingeniously  shown  the  analogy  between  the 
functions  of  the  leaves  of  plants,  and  the  lungs  of  animals.  If 
this  be  admitted,  it  will  not  be  difficult  to  account  for  the 
action  of  salt  upon  leaves.  This  substance,  when  taken  into 
the  stomach,  proves  not  merely  innocuous,  but  wholesome ; 
but  when  accidentally  introduced  into  the  lungs,  irritation, 
inflammation,  and  death  are  the  consequences.  So  with 
plants — when  admitted  into  them  in  combination  with  their 
juices,  it  may  be  harmless  ;  but  when  applied  to  the  lungs  or 
leaves,  death  ensues. 


*  To  prove  that  salt  it  absorbed  into  land  plants  growing  near  the  sea,  the 
foUowing  facts,  for  which  I  am  indebted  to  my  friend,  Dr.  D.  Y.  Knevels,  aie 
conclusiTe.  The  fruit  of  those  oocoa-nat  (irees  which  grow  near  the  seashora  in  the 
West-Indies  is  generally  found  to  have  a  saltish  taste ;  and  even  the  milk  in  the 
nut  is  perceptibly  impregnated  with  it  Those  trees  on  the  contrary  which  grow  in 
the  interior,  beyond  Uie  influence  of  salt  water,  have  their  fruit  perfectly  fresh  and 
•weet. 

The  same  gentleman  informs  me,  that  in  a  plantation  of  his  father's,  in  the 
West-Indies,  situated  on  the  seashore,  a  whole  crop  of  the  cane  was  rendered 
unfit  for  the  purpose  of  making  sugar,  in  consequence  of  the  great  quantity  of  salt 
which  it  had  imbibed. 
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4.  I  shall  devote  the  reoAaipder  of  this  paper  to  a  few  cou- 
cise  observatioDa  on  the  effects  of  salt,  and  a  saline  atmos- 
phere, apoa  animal  life. 

Upon  the  more  imperfect  aaimals^  such  as  sli^^,  worms, 
tmd$y  kc.  it  i«  well  kuowii  that  salt  proves  speedily  destruc- 
tive of  life.  It  is  not  my  intention  to  attempt  an  explanation 
of  this  singular  iact  But  it  is  remarkable  tiiat  it  should  not 
have  been  turned  to  better  account  in  the  treatment  of  those 
worms,  which  infest  the  human  body.  Although  used  for  that 
purpose  by  the  common  people  in  Ireland  as  well  as  in  this 
country,  I  believe  it  has  aot»  until  very  lately,  claimed  the 
attention  of  the  profession,  as  an  anthekninticfc.  A  late  Engli^ 
journal  *  contains  a  notice  of  some  cases  which  satts&ctorily 
prove  its  efficacy,  when  admsnistered  with  this  intention. 
This  fact,  in  addition  to  numerous  others,  stiildn^y  illus- 
trates the  advantages  which  the  healing  art  might  derive  from 
a  careful  observation  of  the  phenomena  daily  developed  by 
the  collateral  sciences. 

In  cases  of  kamoptyais  and  hmmatememy  commoa  salt  has 
been  used  with  decided  success.  The  public  is  indebted  to 
Dr.  Rush,  for  the  introduction  of  this  remedy  into  general 
practice. 

Dr.  Hosack  informs  me,  that  he  has  found  sea  air  eictreme- 
ly  salutary  in  rtmitUnt fever ^  cholera  if^antum,  and  dyspepsiet. 

Among  the  deleterious  effects  caused  by  a  $aiine  atmosphere, 
may  be  mentioned  the  ophthalmia  of  Egypt.  This  disease  is 
so  common  there, ''  that  out  of  a  hundred  persons,"  says  Volney, 
«  I  have  met  while  walking  the  streets  of  Cairo,  twenty  have 
been  quite  blind,  ten  wanting  an,  eye,  and  twenty  others  have 
had  their  eyes  red,  purulent,  or  blemi8hed."t  Throughout 
the  D^ta,  and  at  Cairo,  this  complaint  is  more  prevalent  than 
in  any  other  part  of  Egypt.  In  Syria  it  is  also  common,  al- 
though less  so  than  in  Egypt,  but  it  is  only  met  with  on  the 
sea-coast.  The  reasoning  of  Volney  on  this  subject,  is  decisive 
of  the  position,  that  the  prevalence  of  this  complaint,  in  tli%ee 

*  Journal  of  Science  and  the  Arts.    No.  X. 

f  Volney'a  Trarelt  m  Syria  and  Egypt,  Vol.  L  p.  167. 
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rcgiieofr,  is  owing  U>  their  proiimity  to  tte  ocma.  Ib  coafir- 
]Mti«B,  hestalev  that  he  has  hinMetfexferieBced  the  initatiag 
effects  of  the  aiv  of  4he  Delta  upon  the  orgw  of  ▼isioa.'* 

InthoBe  CMeaef  ^eurfy  which  oqcwr  in  long  ¥0jagiss,  the 
Mline  natare  of  the  atinoephefe  ce^efierates  verj  powerfoajf 
wiith.  salt  proTisioot  and  bad  water,  in  prodacing  that  geaeral 
▼ttiatiQa  of  the  lysten  which  eharacteraes  thiadiaardes. 

Of  att  diaeaaefv  however^  those  o£  the  Iw^pB  i^peav  t»  be. 
moal  affected  bj  a  aalwe  a«f.  L  have  kaowD  a  hidf  ef  tUa 
city  who  had  been  afflicted  for  many  years  with  otrAoMi,  to  lie 
essentially  benefited  by  a  voyage  across  the  Atlantic*  Another 
ease  has  fallen  under  my  obaervatioe,  of  a  lady  trenUed  witih 
asthma,  being  much  f^ieved  by  removing  fvona  the  into* 
rior  to  this  city.  What  proves  beyond  a  deaht  that  her  reief 
is  owing  to  the  air  she  breathes,  it,  thait  whenever  she  taheaa 
jaunt  into  the  country^  she  ia  sure  to  suffer  a  paroxysm  o£  her 
old  complaint 

Ptdtn9nary  amnmnpH^m  certainly  prevails  more  oa  die  ssa^^ 
coast,  than  in  the  interier.  la  all  oer  sea-port  towns,,  it  is  this 
disorder  which  so  frigfatfiiUy  augments  the  catalogue  of  ear 
bilk  of  mortality.  Aceerding  to  Dr.  Rash,  <^  in  Salem,  in  tiie 
state  of  Massachusetts,  which  is  situated  aear  the  sea,  and  ex- 
posed, during  many  months  of  the  year,  to  a  moist  east  wiad, 
there  died  in  tiie  year  1799,  160  persoos ;  fifty-three  ef  whoaa 
died  of  the  e(msamptioe«"t  la  PhiladelpiHa,  which  is  Bu>re 
remote  firom  the  sea,  the  deaths  from  conswnption  are  nnick 
less  numerous  than  in  New- York,  or  the  other  cities  immedi- 
ately on  the  coast  In  Great  Britun,  which  is  exposed  to  the 
sea  on  all  sides,  it  is  calculated  that  about  65,000  die  an- 
nually firom  this  disease* 

•  Ob  ths  tol^Mt  of  tfa«  EgTpiMB  ophllMlnk,  it  niy  be  uk^ 
ftppsar  in  imwinenible  otber  gitaifttions,  eqaftUj  ejpoa«d  to  ailt  au,  •»  Qip«  Cod, 
and  the  West-India  blands  ?''  To  this  it  may  be  replied,  that  in  the  production 
of  an  J  disease  whatever,  a  predisposing  state  of  the  system  is  as  necessary  as  an 
etsdMng  caose.  This  predispositiott  appears  to  exist  in  a  great  degpree  among  tiie 
Egyptians,  and  dspeada  upon  thenatve  of  their  cVaiate,  their  habits,  and  mode  oC 
living,  all  of  which  have  a  tendency  to  produce  debHiiy  of  the  eyes,  and  thus  render 
them  more  sosceptible  of  the  impienion  of  those  caases  which  catdte  inflammation. 
fRosh*!  Medical  ObseralionawdliiqBiBea,  VoLIL  pi  132. 


Digitized  by 


Googk 


396  Seek  m  StUi  Starmsj  4^« 

Sach  are  some  of  tbe  fects  on  this  subject ;  but  the  concki- 
sion  does  not  appear  to  be  warranted,  that  these  pulmonary 
affections  arise  from  the  irritating  qnalily  of  the  air.  In  Hol« 
land,  the  West  Indies,  as  well  as  in  other  countries  and  islands, 
exposed  to  the  sea  air,  consnmption  is  et  rare  occurrence.  In 
Syria,  Volney  even  states  that  the  air  of  the  coast  is  particu- 
larly favourable  to  those  labouring  under  this  malady.  Ac- 
cordingly they  are  in  the  habit  of  sending  such  patients  firom 
Aleppo  to  Latakia,  or  Saide,  where  they  may  enjoy  the  benefit 
of  sea  air.* 

Again,  we  know  that  many  persons  suffering  from  this  affec- 
tion, have  been  completely  cured  by  a  voyage,  after  all  the  . 
resources  of  medicine  had  been  exhausted  upon  them  in  vain. 

It  is  evident  then,  that  a  pure  sea  air  is  not  detrimental  in 
cases  of  consumption.  Dr.  Rush,  with  his  usual  ingenuity,  ex- 
plains the  prevalence  of  this  complaint  in  our  sea-ports,  by  at- 
tributing it  to  the  mixture  of  land  and  sea  air ;  and  in  confir- 
mation observes,  that  ^*  those  situations  which  are  in  the  neigh- 
bourhood of  bays  and  rivers,  where  the  fresh  and  salt  waters 
mix  their  streams  together,  are  more  unfiivouraUe  to  consump- 
tive patients  than  the  seashore,  and  therefore  should  be  more 
carefiiUy  avoided  by  them  in  exchanging  city  for  country  air."t 

Independently,  however,  of  these  causes,  I  think  tiie  fre- 
quent and  sudden  vicissitudes  of  temperature,  which  we  suffer 
on  the  coast,  are  alone  sufficient  to  account  for  the  prevalence 
of  catarriial  and  pneumonic  affections,  which  most  commonly 
are  the  precursors  of  consumption. 

I  trust  the  foregoing  observations  have  not  been  considered 
too  medical  to  comport  with  the  objects  of  this  Society.  Na- 
tural history  is  only  useful  in  its  practical  applications  ;  and  if 
it  can  be  shown  to  throw  any  light  upon  an  art,  which  contri- 
butes so  much  to  the  comfort  and  happiness  of  man,  we  have 
established  one  of  the  strongest  considerations,  whichfcan  re- 
commend it  to  general  patronage  and  investigation.  Physicians 
ought  in  an  especial  manner  to  set  a  high  value  upon  the 
researches  of  naturalists.     The  aid  they  have  already  given 

*  Volney's  TraTclj,  Vol  I.  p.  226. 

f  Riiah*i  Obfervfttiont  andliiqiuriM,  Vol.  II.  p.  133. 
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is  fuffici^nt  to  eotitle  them  to  the  lastiof  gratitude  of  our  pr<»- 
fession.  It  was  oae  of  the  merits  of  that  iUost^ious  phjsiciao 
of  our  own  time  aod  country,  Dr.  Rush,  that  he  seized  with 
avidity  every  fact,  from  whatever  quarter  it  might  be  drawn, 
to  elucidate  his  favourite  science.  If  ever  medicine  shall  attain 
to  the  elevation  of  a  truly  philosophical  sciencey  it  must  be  ac- 
complished, in  part  at  least,  by  imitating  bis  example,  and  by 
developing  the  infinite  and  diversified  associations  which  exist 
between  it  and  the  other  sciences. 


Art.  XIV.     Thoughts  on  Atmospheric  Dust.    By  C.  S. 
Rafinesque,  Esq* 

1.  When  we  find  the  ruins  of  ancient  cities  buried 
under  ground ;  when  the  plough  uncovers  the  front  of  pa- 
laces and  the  summit  of  old  temples,  we  are  astonished  :  but 
we  seldom  reflect  why  they  are  hidden  in  the  earth.  A  sort 
of  imperceptible  dust  falls  at  all  times  from  the  atmosphere, 
and  it  has  covered  them  during  ages." 

2.  These  are  the  words  of  the  worthy  and  eloquent  philo- 
sopher ViREY,  in  his  article  Nature,  Vol.  XV.  p.  373,  of  the 
French  Dictionary  of  Natural  History.  Even  before  reading 
them  I  had  observed  the  same  phenomenon,  and  I  have  since' 
studied  their  effects  in  various  places.  I  could  quote  one 
thousand  instances  of  the  extensive  and  multifarious  operations 
of  this  meteoric  dust :  but  I  mean  to  give  the  results  merely 
of  those  that  faH  daily  under  notice,  and  are  yet  totally  ne- 
glected ;  wishing  to  draw  on  them  the  attention  of  chemists, 
philosophers,  and  geologists. 

3.  Whenever  the  sun  shines  in  a  dark  room,  its  beaihs  dis- 
play a  crowd  of  lucid  dusty  molecules  of  various  shapes, 
which  were  before  invisible  as  the  air  in  which  they  swim, 
but  did  exist  nevertheless.  These  form  the  atmospheric 
dust ;  existing  every  where  in  the  lower  strata  of  our  atmos- 
phere.   I  have  observed  it  on  the  top  of  the  highest  mouo- 

VoL.  I.. ..No.  4.  31 


Digitized  by 


Googk 


3^6  Bajmtsqtu  an  Atmo^heric  DusU 

tainSy  on  Mount  Etna,  in  Sidly,  on  the  Alps,  on  the  Alleghany 
«id  Catskill  mountains  in  America,  &c.  and  on  the  ocean. 

4.  It  deserves  to  be  considered  under  many  views :  which 
are  its  invisibility,  its  shape  and  size,  its  formation  and  origin, 
its  motion,  its  deposition  and  accumulation,  its  composition, 
its  uses,  and  its  properties. 

5.  This  dust  is  invisible,  owing  to  the  tenuity  of  its.  parti- 
cles, but  they  become  visible  in  the  following  instances; 
when  the  sun  shines  on  them,  since  they  reflect  the  light, 
when  their  size  is  increased,  and  when  they  are  accumulated 
any  where. 

6.  The  size  of  the  particles  is  very  unequal,  and  their 
shape  dissimilar  ;  the  greatest  portion  are  exceedingly  small, 
similar  to  a  whitish  or  grayish  spark,  without  any  determina- 
ble or  perceptible  shape  ;  the  larger  particles  are  commonly 
lamellar  or  flattened,  but  with  an  irregular  margin,  and.  the 
largest  appear  to  be  lengthened  or  filiform  ;  the  gray  colour 
prevails.  Other  shapes  are  now  and  then  perceptible  with 
the  microscope. 

7.  Among  the  properties  of  atmospheric  dust  are  those  of 
being  soft,  as  light  as  atmospheric  air,  of  reflecting  the  rays 
received  directly  from  the  sun,  of  possessing  a  kind  of  pecu- 
liar electricity^  which  gives  it  a  tendency  to  accumulate  on 
some  bodies  more  readily  than  on  some  others,  and  of  forming 

.  an  earthy  sediment,  whioh  does  not  become  efiervescent  with 
acids. 

8.  This  dust  is  either  constantly  or  periodically  formed,  but 
chemically  in  the  atmosphere  like  snow,  hail,  meteoric  stones, 
honey-dew,  earthy  rains,  &c.  by  the  combination  of  gaseous 
and  elementary  particles  dissolved  in  the  air.  Its  analysis 
has  never  been  attempted  by  chemists ;  but  the  earthy  sedi- 
ment which  is  the  result  of  its  accumulated  deposition,  proves 
that  it  is  a  compound  of  earthy  particles  in  a  peculiar  state  of 
aggregation,  and  in  which  alumine  appears  to  preponderate, 
rather  than  calcareous  or  silicious  ea^hs  or  oxides. 

9.  Its  motion  in  calm  weather,  or  in  a  quiet  room,  is  very 
slow  ;  the  particles  appear  to  float  in  the  air  in  all  directions, 
some  rising,  some  falling,  and  many  swimming  horizontally,  or 
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fbrming  a  variety  of  curved  lines  ;  what  is  most  singular,  is 
that  no  two  particles  appear  to  have  exactly  the  same  direc- 
tion ;  yet  after  awhile  the  greatest  proportion  fall  down  ob- 
liquely, somewhat  in  the  same  manner  as  a  light  snow  in  a 
cdm  day.  When  a  current  of  air  is  created  natut'ally  or 
artificially  in  the  open  air  or  in  a  room,  you  perceive  at 
once  an  increased  velocity  in  their  motion  ;  they  move  with 
rapidity  in  all  directions  ;  but  when  a  strong  current  or  wind 
prevails,  they  are  carried  with  it  in  a  stream,  preserving  how- 
ever, as  yet,  their  irregular  up  and  down  motion. 

10.  Its  formation  is  sometimes  very  rapid,  and  its  accumu- 
lation very  thick  in  the  lower  strata  of  our  atmosphere,  but 
the  intensity  is  variable.  Whenever  rain  or  snow  falls,  this 
dust  is  precipitated  on  the  ground  by  it,  whence  arises  th^ 
purity  of  the  air  after  rain  and  snow  ;  but  a  small  share  is  still 
left,  or  soon  after  formed.  In  common  weather  it  deposits 
itself  otflhe  ground  by  slow  degrees,  and  the  same  in  closed 
rooms.  It^f^rms  then  the  dust  of  our  floors,  the  mould  of  our 
roofs,  and  ultimately  the  surface  of  our  soil,  unless  driven  by 
winds  from  one  place  to  another. 

11.  I  have  measured  its  accumulation  in  a  quiet  room,  and 
have  found  it  variable  from  one-fourth  of  an  inch  to  one  inch 
in  the  course  of  one  year  ;  but  it  was  then  in  a  pulverulent 
fleecy  state,  and  might  be  reduced  by  compression  to  one- 
third  of  its  height,  making  the  average  of  yearly  deposit 
about  one-sixth  of  an  inch.  In  the  open  air  this  quantity  must 
be  still  more  variable,  owing  to  the  quantities  carried  by 
the  winds  and  waters  to  the  plains,  valleys,  rivers,  the  sea, 
kc,  or  accumulated  in  closed  places'  or  against  walls,  houses, 
&c.  I  calculate,  however,  that  upon  an  average,  from  six  to 
twelve  inches  are  accumulated  over  the  ground  in  one  hun- 
dred years,  where  it  mixes  with  the  soil  and  organic  exuviae, 
to  form  the  common  mould. 

12.  The  uses  of  this  chronic  nieteor  are  many  and  obvious. 
It  serves  to  create  mould  over  rocks,  to  increase  their  de- 
composition, to  add  to  our  cultivable  soil,  to  amalgamate  the 
alluvial  and  organic  deposits,  to  fertilize  sandy  and  unfruitful 
tracts  in  the  course  of  time,  to  administer  to  vegetable  life,  &c. 
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ft  does  not  appear  that  it  has.  any  had  influence  on  men  mi 
animals  hreathing  it  along  with  air,  unless  it  should  be  accu- 
mulated in  a  rery  intense  degree. 

13.  At  Segesta,  in  Sicily,  are  to  be  seen  the  ruins  of  aa 
ancient  temple ;  the  steps,  which  surround  it  on  all  sides  be- 
low the  pillars,  are  built  on  a  rock,  on  the  top  of  a  hill 
detached  from  any  other  higher  ground.  Tet  now  all  the 
steps  and  the  base  of  the  pillars  are  under  the  ground,  whicb 
has  accumulated  from  this  dust  and  the  decay  of  plants  (not 
trees)  to  which  it  has  afforded  feod.  There  are  from  fire  le 
eight  feet  from  the  rock  to  the  surface  of  this  new  soil,  which 
has  chemically  combined  in  a  variety  of  hardness.  This  soil 
has  arisen  there  in  about  2000  years,  notwithstanding  the 
washings  of  rain.  I  quote  this  as  n,  remarkable  instance  of 
the  increase  of  soil  by  aerial  deposits,  among  many  which 
have  fallen  under  my  personal  examination. 

14.  It  is  commonly  believed  that  the  dust  of  our  ftoms  is 
produced  by  the  fragments  of  decomposed  vestments,  bed- 
dingp,  furnitures,  &c. ;  this  cause  increases  it,  and  produces  a 
different  dust,  which  mixes  with  the  atmospheric  dust ;  but  it 
is  very  far  from  producing  it 

15.  The  dust  of  the  open  air  is  ascribed  to  that  raised  from 
roads  and  fields,  by  the  pulverization  of  their  surface ;  but 
this  secondary  and  visible  dust  is  only  a  consequence  of  the 
first.  From  whence  could  arise  the  dust  observed  by  the 
means  of  the  sunbeams  in  a  dark  comer,  in  winter,  when  the 
ground  is  frozen,  or  when  it  is  wet  and  muddy,  or  at  sea,  odr 
on  the  top  of  rocky  mountains;? 

16.  It  is  therefore  a  matter  of  fact,  worth  taking  into  con- 
sideration by  geologists,  thalt  the  air  still  deposits  a  qqantitj 
of  dust,  which  must  have  been  much  greater  in  former  pe* 
riods.  Just  the  same  as  the  sea  deposits  still  a  quantity  of 
earthy  and  saline  particles  dissolved  in  it,  and  which  were 
superabundant  at  the  period  when  the  rocky  strata  were 
formed  on  its  bottom.  Water  being  more  compact,  deposits 
rocks.  Air,  which  is  less  dense,  deposits  a  pulverulent 
matter ! 
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Art.  XV.  On  the  Effect  of  Vojpmr  m  Flame.  By  J.  F. 
Dana,  Chemical  Assistant  in  Harvard  University^  and 
Lecturer  on  ChemiHry  and  Pharmacy  m  Dartmouth 
College. 

Cambridge ,  Mass,  Februarys,  1819. 
To  Professor  Silliman^ 

DKAlt  Stk, 

iABOUT  a  year  sioce  I  mad«  some  experiments  oii  the  effect 
of  st^am  on  ignited  bodies,  with  a  titw  to  learn  the  theory  of 
the  action  of  the  "  American  water-burner."  The«e  experi- 
ments were  published  in  ah  toonymous  paper  in  the  North 
American  Review,  and  have  been  publii^ed  in  London,  with- 
oat  an  acknowledgment  of  their  source. 

The  effect  of  them  concerning  bodies  is  peculiar^  and  it 
probably  admits  of  more  extensive  application  to  the  arts  than 
in  the  above  named  instrument  alone. 

When  a  jet  of  steam,  issuing  from  h  small  aperture,  it 
thrown  on  burning  charcoal,  the  brightness  is  increased,  if  the 
coal  be^held  at  the  distance  of  four  or  five  inches  from  the 
pipe  through  which  the  steam  passes  ;  but  if  the  coal  be  held 
nearer  it  k  extinguished,  a  circular  black  spot  first  appear* 
where  the  st^am  is  thrown  on  it.  The  steam  in  this  case  does 
not  appear  to  be  decomposed,  and  the  increased  brightness  of 
the  coal  depends  probably  on  a  current  of  atmospheric  air, 
occasioned  by  the  steam.  But  when  a  jet  of  steam,  instead  of 
being  thrown  on  a  single  coal,  is  made  to  pass  into  a  charcoal 
fire,  the  viyidness  of  the  combustion  is  increased,  and  the  low 
'attenuated  flame  of  coal  is  enlarged. 

When  the  wick  of  a  common  oil  lamp  is  raised,  so  as  to 
give  off  large  columns  of  smoke,  and  a  jet  of  steam  is  thrown 
into  it,  the  brightness  of  the  flame  is  increased,  and  no  smoke 
is  thrown  off. 

When  spirits  of  turpentine  is  made  to  bum  on  a  wick,  the 
light  produced  is  dull  and  reddish,  and  a  large  quantity  of  thick 
smoke  is  given  off;  but  when  a  jet  of  steam  is  thrown  into 
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this  flame,  its  brightness  is  much  increased ;  and  when  the 
experiment  is  carrfallj  perfermed,  the  smoke  entirely  dis- 
appears. 

When  the  Tapour  of  spirits  of  torpentine  is  made  to  issae 
from  a  small  orifice,  and  inflamed,  it  burns,  and  throws  off' 
large  quantities  of  smoke  ;  but  when  a  jet  of  steam  is  made  to 
unite  with  the  vapour,  the  smoke  entirely  disappears.  When 
Tapour  of  spirits  of  turpentine  and  of  water  are  made  to  issue 
together  from  the  same  orifice,  and  inflamed,  no  smoke  ap^ 
pears.  Hence  its  disappearing,  in  the  above  experiment^ 
cannot  be  supposed  to  depend  on  a  current  of  atmospheric  air. 

When  a  jet  of  steam  is  thrown  into  the  flame  of  a  spirit  of 
'  wine  lamp,  or  into  flames  which  evolve  no  smoke  or  carbona- 
ceous matter,  the  same  efiect  is  produced  as  by  a  current  of 
air. 

It  appears,  from  these  experiments,  that  in  all  flames  which 
evolve  smoke,  steam  produces  an  increased  brightness,  and  a 
more  perfect  combustion. 

Now,  with  a  very  siipple  apparatus,  steam  might  be  in- 
troduced into  the  flames  of  street  lamps,  and  that  kind  of  lamp 
which  is  used  in  butchers'  shops  in  London,  and  in  all  flames 
which  evolve  much  smoke.  The  advantage  of  such  an  ar- 
rangement would  be  a  more  perfect  combustion,  and  a  greater 
quantity  of  light  from  the  jiame  materials.  The -flame  of  the 
lamps,  to  which  steam  is  apphed,  might  be  made  to  keep  the 
water  boiling  which  supplies  the  steam. 

I  hope  the  above  may  not  be  altogether  uninteresting  and 
useless  to  the  readers  of  your  Journal. 

Very„  respectfully,  your  obedient  servant, 

J.  F.  DANA. 
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Art.  XVI.  Analysis  of  the  Harrodsburg  Salts,  6y  Ed- 
ward D.  Smith,  M.  D.  Professor  of  Chemistry  and 
Mineralogy  in  the  South-Carolina  College. 

ItXoRE  than  a  year  since  I  received  a  quantity  of  a  white 
earthy  substance,  which  was  said  to  be  obtained  by  the  evapo- 
ration of  certain  mineral  waters  at  Harrodsburg,  Kentucky, 
and  there  vended  at  a  considerable  price,  under  the  name  of 
Epsom  salts.  The  respectable  character  who  presented  this 
powder  to  me,  requested  that  I  would  make  an  analysis  of  it ; 
but  I  had  not  sufficient  leisure  until  lately,  to  pay  the  requisite 
attention  to  this  subject.  The  results  of  my  examinations  are 
now  submitted  to  the  public  eye. 

The  external  qualities  of  this  substance  are  as  £>Iiow :  smaU 
white  lumps,  hard  to  the  touch,'  but  dry  and  easily  yielding  to 
pressure,  somewhat  gritty  to  the  teeth,  and  imparting  an  earthy 
and  saline  taste  to  the  tongue.  '^ 

1 .  120  grains  of  .the  powder  were  put  into,  about  a  half  ounce 
of  alcohol,  digested  for  six  hours,  then  washed  with  more  al* 
cohol,  filtered  and  carefully  dried. 

2.  On  wei^ng  the  dry.  powder,  the  loss  appeared  to  be  but 
one  grain,  so  that  it  contains  very  little  of  any  substance  which 
is  soluble  in  alcohol. 

3.  115  grains  (four  grains  having  been  lost  in  the  transfer 
from  the  filter)  were  collected  and  put  into  rather  more  than 
eight  times  their  weight  of  cold  distilled  water,  and  digested 
for  two  hours. 

4.  This  watery  solution  was  then  filtered,  and  on  weighing, 
the  residue  appeared  to  be  48  grains,  so  that  67  grains  must 
have  been  dissolved. 

5.  10  grains  of  the  insoluble  residue  (4)  were  put  into  a 
flask,  with  10  ounces  of  distilled  water,  and  boiled  for  1  hour. 

6.  A  small  portion  of  this  solution,  on  being  tested  with  ni- 
trate of  barytes,  gave  a  copious  white  precipitate,  with  oxalic 
acid,  a  white  cloud ;  with  ammonia^  a  slight  white  oloud  ;  with 
muriatic  acid,  a  slight  bluish  tinge.    From  these  tests  it  was 
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inferred  that  sulphate  of  lime  was  present,  with  perhaps  a 
aU|bttrac6  of  nrariate  of  Mine. 

7.  The  remainder  of  this  solution  was  filtered,  and  on 
weighing  the  dried  residuum,  the  loss  appeared  to  be  2  grains, 
so  that  sulphate  of  lime  probably  constitutes  nearly  \  of  tfae 
insoluble  residence  (48  grains.  4.) 

B.  The  watery  sohition,  (4)  Which  was  supposed  to  contain 
67  grains,  was  evaporated,  and  left  a  residne  that  weighed  but 
34  grsuis,  so  that  33  grains  must  have  disappeared  in  Uie 
prooeas. 

9.  Some  of  diis  residue  dissolved  in  distilled  Water,  was 
tested  with  carbonate  of  soda,  fomiing  an  immediate  white 
dk)ud ;  with  nitrate  of  barytes,  the  same ;  with  ammonia,  the 
-same  ;  but  with  oxalate  of  ammonia,  it  did  not  form  any  cloud 
until  it  had  stood  some  time,  and  then  it  was  slight.  From  these 
ieM»  it  was  inferred  that  sulphate  of  magnesia  was  present. 

10.  A  portion  of  the  dried  residnoaat  (7)  was  treated  widi 
ffluted  muriatic  acid,  which  dtssohred  nearly  the  whole  of  it, 
with  considerable  effervescence.  The  new  compound,  on 
examination,  provcid  to  be  murii^  of  Ikae  ;  so  ihat  it  Biay  be 
concluded  the  rendoum  (7)  was  principally  Carbonate  <tf  lime. 

On  considering  the  results  of  the  preceding  cixpetimentB,  it 
will  appear  that  more  thafti  one  half  of  the  substances  etibaiit- 
ted  to  analynB,  was.  easily  sohibie  in  wiior,  and  from  the 
chemical  tests  used,  that  it  was  composed  pdncipally  of  sulphate 
of  magdeaia,  (E^som  salt)  with  perhaps  asmatt  portioa  of  mu- 
riate of  lime  or  magnesia,  that  of  the  remamder^  about  ^  wtk 
aulphate  of  Urae,  and  difliddtly  soluble  in  water ;  and  tihat  the 
rest  was  perfectly  insoluble  in  water,  and  consisted  pciBcipa% 
of  carbatmte  ^  hme. 

There  can  be  do  doubt  Ihen^  thai  the  Hanredabsrg  wAj  kk 
its  present  state,  is  very  improperly  prepared,  eoolainiog  in  iti 
coiOpo^Ott  a  hnrge  pra<|iertiDn  of  asatter,  that  is  not  endy  inert, 
but  which  may  produce  cimsiderabie  incosreiueDce  and  ii^ucy 
in  the  stoooach  and  bowelsi,  from  its  podderous  uatiire  aad  ten* 
dency  to  form  mechanical  obstructions.  Perhaps  the  occur** 
rence  of  sisch  ii^ury  may  not  be  fi^quent,  from  the  circum- 
stance of  a  large  portion  of  the  aait  beim^so  insohible  ;  but. 
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admittaisg  thi«  to  be  ibe  &ct«  thert  u  a  maaifetft  impr^tiety  in 
offering  to  th^  public,  as  medicine,  an  article  wbicb  cannot  be 
used  as  aucb.  Probably  tbe  proprietors  of  this  manufactory 
are  not  aware  of  the  real,  nature  of  the  case,  and  of  the  facility 
witb  whicb»  by  a  iittte  additional  trouble,  they  coald  separate 
the  useful  and  valuable  material,  from  that  which  is  at  least 
iisdeas*  and  wbicb  might  also  be  pernidoos* 

South-Carolina  College ^  Marchy  1819. 


Art.  XVIL    Additional  Mtice  of  the  Tungsten  and  Tel- 
luriwnj  mentioned  in  our  last  Kumber. 

Part  1.     iJescription  of  the  Ore. 

CyOLOUR»  dark  brown,  almost  black;  brittle,  powder  a 
lighter  shade  <^  brown  than  the  min^al ;  bard,  scratches  ^ass, 
scintillates  with  steel,  with  a  red  epark  $  a  degree  of  polish 
produced,  where  the  steel  strikes,  and  when  the  steel  is  im- 
pressed upon  it 

Structure  compact,  in  some  places  slightly  porous ;  lustre, 
genendly  doll,  soaaetimes  gbmmerii^  and  almost  r^ainous. 

Cryatals  octahedral.  Specific  gmvity  of  three  massive 
pieces^  6.7«  6^  and  6<44  m0an«  6.0^  nearly  i  probably  that  cff 
the  crystals  would  be  higher* 

IttfosiUe  by  tbe  blow-pq>e  even  with  boitacy  and  does  not 
by  strong  ignition  impart  Miy  colour  to  it  or  to  potluih ;  not 
magnetic,  even  in  fine  powder,  nor  after  being  heated  i^  iMit 
•B  cbaffcoal,  and  in  contact  with  burning  grease* 

Many  specimens  decrepitate  violently  under  the  Uow-pipe. 
When  heated  on  coals  in  pieees  of  considerable aiite,  tbey  oflen 
explode  with  a  smart  report,  and  are  thrown  in  fragments 
sometimes  several  yards  from  the  fire* 

Ganguo  quarts ;  accompanying  nunerak  in  the  same  vein, 
native  bismuth,  native  silver,  galena,  iron  and  copper  pyrites, 
much  magnetic  pyrites,  blende,  4c. 
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(hokgieai  rdolMwt.  The  eoontiy  u  primitiTe,  woA  the  im- 
Biediate  rock  which  forms  the  walk  of  the  rein  is  said  to  be 
gneiss ;  (we  hare  not  seen  it) 

Locality,  town  of  Hnntington,  parish  of  New  Stratford* 
comity  of  Fairfi^y  90  miies  west  from  New-Haren,  Con- 
necticiit 

Remark.  Native  bismuth  in  small  quantities,  has  been  fer 
several  years  obtained  from  this  nune,  bat  die  shaft  has  been 
sunk  only  about  ten  feet 

Part  II.    A  varuly  ^  tike  Ore. 

General  characters  as  above,  but  on  some  parts,  there  is 
seen  a  whitish,  or  yellowish,  or  sometimes  darkish  metallic 
substance ;  it  is  in  thin  plates,  like  the  leaf  metals,  and  some- 
times reticnlated,  and  gr^hic  in  its  disposition ;  it  is  soft  and 
easily  cat  with  the  knife.  In  the  specimens  eiamined,  it  was 
«o  moch  blended  with  the  other  ore,  and  so  trifling  in  quantity, 
that  it  was  not  possible  to  separate  it  mechanically,  so  as  to 
examine  it  separately. 

Part  III — ^A.     Omrical  Triah. 

1.  Martatic  acid,  hot  or  cold,  prodaces  no  effect ;  hot  oitro- 
mnriatic  dissolves  the  ore  with  energy,  red  fiimes  are  evolved, 
and  generally  a  red  solution  obUined,  from  whidi  ammonia 

.precipitates  red  oxyd  of  iron  abundantly. 

2.  A  heavy  lemon-yellow  powder  remains,  insoluble  of 
coarse  in  acids,  but  easily  and  completely  soluble  in  warm 


3.  A  dark  powder,  in  diminished  quantity,  agun  appesvs, 
more  aeid  dissolves  it  in  part,  and  agtiin  reveals  the  yellow 
powder,  which  ammonia  again  dissolves,  and  so  on,  till  nothing 
^rasnns  but  some  portion  of  the  gaague. 

4.  The  ammoniacal  solution,  which  contains  the  oxyd  of 
tungsten,  is  decomposed  by  acids,  and  by  heat,  and  instantly 
deposits  a  white  heavy  powd^,  beeomiiig  yellowish  by  standing, 
and  ML  yellow  by  heat 


Digitized  by 


Googk 


TmgBim  amd  TdhmMm.  407 

6.  Thk  powder  is  infuttble  by  the  blow-ptpe,  but  i^ajed 
with  borax  in  a  platinum  crucible,  it  became  of  a  superb  blu#, 
like  smalt,  or  between  that  and  Prussian  blue. 

6.  The  quantity  obtained  was  too  small  to  make  it  conve- 
nient to  attempt  its  reduction  to  the  metallic  state  ;  no  doubt 
remained,  however,  that  it  was  oxyd  of  tungsten,  or  as  k  is* 
sometinn^s  called,  tungstic  acid. 

7.  Tnere  were  traces  of  manganese,  and  all  the  facts  jier* 
haps  justify  the  conclusion,  that  the  ore  is  very  simikur  to  the 
ferruginous  tungsten  or  wolfram. 

8.  The  calcareous  tungsten  occurs  in  octahedral  crystals, 
but  we  have  not  before  heard  of  this  form  in  the  ferruginous 
species,  which  generally  affects  the  prinnatic  Ibrms. 

^.   ' 

B.      REMARK. 

We  had  been  for  some  time  inclined  to  believe,  that  the 
above  ore  was  ferru^rinous  tungsten,  but  although  fortified  by 
the  opinion  of  Col.  Gibbs,  we  were  withheld  from  announcing 
it,  because  the  fbrin  of  the  crystals,  the  specific  gravity,  the 
colour,  and  perhaps  some  other  characters,  were  not  perfectly 
accordant  with  European  descriptions,  and  with  the  specimens 
in  our  possession,  which  are  from  Saxony  and  Cornwall. 

During  the  necessary  chemical  trials  (which  have,  we  trust, 
established  the  correctness  of  the  above  opinion,)  we  very 
unexpectedly  discovered  in  some  of  the  ores  of  tungsten,  proofi 
of  the  existence  of  tellurium.  The  conclusion  was  induced 
by  the  phenomena,  for  nothing  was  farther  from  our  expecta- 
tions. 

Two  fragments  were  pulverized  hy  an  a$niiantf  and  we 
therefore  cannot  say  whether  they  had  any  external  cfaarael«rB 
different  from  those  of  the  other  pieces ;  they  came,  however, 
from  the  same  part  of  the  vein,  and  their  powder  resembled 
that  of  the  other  pieces. 

1.  Digested  in  nitro- muriatic  acid,  a  straws-yellow  solution, 
slightly  inclining  to  green,  was  obtained,  and  a  black  powder 
was  leflt  behind. 

2.  More  acid  digested  on  this  powder,  gave  a  deep  red  s^- 
tion  of  iron,  and  left  the  yeUow  oxyd  of  tungsten,  which  b€kig 


Digitized  by 


Googk 


408  ZVnyticn  imd  TeUimunu 

^Uflohrad  b  snnioAU)  the  black  powder  ogaiii  appeattd,  and 
flo  on,  as  ander  3.  Part  III. 

3.  The  solution  1,  diluted  largely  with  water,  deposited  an 
flbandattt  white  precipitate,  which  was  rery  heavy  and  Irapidlj 
rabstded. 

4.  Alcohol  and  ammonia,  respectiTely  produced  the  same 
effect,  only  more  decidedly. 

6.  This  precipitate,  evidently  an  oxyd  of  a  metal,  being  col- 
leeted  on  a  filter  and  dried,  exhibited  the  following  propertiea. 

6.  Heated  by  the  blow-pipe  on  charcoal,  it  wad  inatantly  iro- 
latilized  in  part,  and  in  part  decomposed,  with  an  almost  ex- 
plosive effervescence )  nomerons  ignited  g|loboles  of  metal 
appeared  on  the  charcoal,  and  bnmed  with  an  abundant  flame 
of  a  dehcate  blue  colour,  edged  occasionally  with  green. 

7.  In  many  trials,  these  results  always  occurred,  and  some- 
times a  peculiar  odour  Was  perceived,  at  flrsi  thonght  to  be 
owing  to  arsenic,  but  it  was  incomparably  feeUer,  and  some- 
what resembled  that  of  radishes,* 

6.  Zinc,  iron,  and  tiUy  plunged  into  separate  portions  of  the 
nitro-muiiatic  solution,  precijMtated  abundantly  a  bladi  floc^ 
cnlent  substance. 

O.  On  charcoal  before  the  blow-pipe,  this  substance  was 
tery  combustible,  with  a  blue  flame,  and  was  completely  dis- 
sipated in  the  form  of  white  oxyd,  with  the  above  smell. 

10#  Some  ^  it  was  obtained  on  the  charcoal  in  metallic 
l^obules ;  it  was  a  brittle  metal,  white,  with  a  tinge  of  red,  and 
foliated,  but  not  so  distinctly  as  bisarath  and  antunony. 

11.  The  filters  on  which  the  white  oxyd  had  been  deposited, 
burned  almost  with  explosion,  nearly  as  rapidly  as  if  they  had 
been  soaked  with  nitrate  of  potash<^r  of  ammonia,,  and  the 
characteristic  blue  flame  appeared  while  the  burning  lasted. 


*  Thif  WM  moit  reamAMy  perceived  on  one  occasiofi,  wImbm,  under  Ihe  iden 
diftt  fXMiblf  chroBM  aigiit  exist  ia  <fae  ores,  ihej  bed  been  inteOKly  heated  in  a 
£)ixe  along  with  pearl  ashes.  The  mass,  when  lixiviated,  gave  only  a  greenish 
solution,  becoming  colourless  by  nitric  acid,  and  again  greenish  by  an  alkali ;  this 
was  supposed  to  be  owing  to  iron  and  manganese.  No  metal  Was  dbtained,  exdept 
m  ibw  minste  giobdei  of  atti«c(able  iron,  btt  itm  IsbMatMy  im  tiled  wkh  white 
fiiriMS,  faaflog  the  peculiar  odoufBllwded  fo. 


Digitized  by 


Googk 


Tungsim  and  Tttbrkm.  4M 

12.  Olher  experimenUi  were  made  upon  tke  mttal,  (aot  the 
oxyd.)  It  gaye  to  strong  salphuric  acid,  (simplj  by  atandung 
in  it  in  the  cold)  nn  amethystine  colonr,  which  disappeared  as 
the  acid  grew  weaker,  by  attracting  water  from  the  air. 

13.  With  nitric  acid  it  formed  a  colourless  solution,  not  de- 
composed by  water. 

14.  It  did  not  dissolve  in  muriatic  acid,  till  a  few  drops  of 
nitric  acid  were  added.  ' 

15.  The  white  oxyd  heated  with  charcoal  in  a  small  coated 
recurred  glass  tube,  afforded  brilliant  metallic  globules,  which 
rose  by  distillation,  collected  in  the  bend  of  the  tube,  and  re- 
sembled drops  of  quicksilver,  except  that  they  were  srolid. 

C.      REMARK. 

The  above  facts  having  induced  the  conclusion  that  the 
metali  thus  unexpectedly  discovered  in  the  ores  of  tungsten, 
was  tellurium,*  we  were  led  to  search  for  ettemal  oharacteri 
by  which  to  judge  what  specimens  contained  it  The  ores 
from  Tramiylvania,  (the  only  telluric  ores  with  which  we  are 
acquainted,)  bearing  no  analogy  in  appearance  or  composition 
to  those  before  us,  we  were  led  to  inquire  whether  the  teUu* 
rium  in  these  latter  ores  was  in  combination  with  tungsten,  or 
merely  in  mixture.  The  external  characters  detailed  in  part 
I],  tend  perhaps  to  fortify  the  latter  opinion^  If  we  mistake 
not,  we  there  found  a  proper  ore  of  tellurium  mixed  with  a 
proper  ore  of  tungsten,  but  we  have  also  by  chemical  means, 
found  tellurium  where  similar  external  characters  were  not 
apparent.  Before  the  appearance  of  our  next  Number,  we 
hope  to  obtain  purer  and  better  specimens.  In  thje  mean  time 
we  add  the  following  facts. 

1.  A  crystal,  and  a  massive  piece  of  the  kind  described 
under  part  I,  and  specimens  of  two  varieties  of  those  describe 
under  part  II,  were  digested  in  nitro-muriatic  acid. 

*  S07enlof  Am  Hc%  we  aw  aware,  accord  with  t|i6  pvopertJMoC  biiinatk,  be- 
tween which  and  tellorium  there  ai«  federal  ntfong  points  of  reaemblaoce,  b^t  a 
number  of  other  focts  appear  irreconcileable  with  die  properties  of  that  metaT, 
and  of  «mrj  after  except  teUorinH. 
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2.  Both  €fTfi  of  tungsten,  and  oxyd  of  teHoTinm  were  Ob- 
tuned  from  all  of  them. 

3.  Many  specimens  hare  been  examined  which  have  afforded 
tungsten  only,  and  no  tellnrinm. 

At  a  convenient  time,  it  is  hoped  that  a  more  complete  eza- 
minatioB  of  this  •ubject  may  be  presented  to  the  public* 

In  the  mean  time,  we  may  submit  to  mineralogpsts  and  che- 
mists, whether  if  this  is  not  a  new  mineral,  it  is  not  at  least  a 
Dew  association  of  two  minerals  before  known.  It  has  not 
been  forgotten  that  gold  and  silver  are  frequently  combined 
with  tellurium :  neither  of  them  has,  however,  been  disco- 
vered, (although  sought  after  by  ptoper  tests)  during  the  above 
triab. 

YaU  College,  March,  1819. 


Art.  XVIII.  A  SubsHiute  fhr  Wwdfe^s  or  KooiVs  Appa- 
ratus^ by  Robert  Hare,  M.  D.  Professor  of  Chemistry 
in  the  Medical  Department  of  the  University  of  PennsyU 
vania,  and  Member  of  various  Learned  and  Scientific 
Societies.    With  a  Plate. 

f  £W  subjects  have  more  occupied  the  attention  of  chennsts, 
than  the  means  of  impregnating  fluids  with  gaseous  substances. 
The  contrivances  of  Woulfe  and  Nooth,  especially  theformer» 
have  been  atoost  universally  used ;  and  have  gained  for  the 
inventors  merited  celelnity.  Various  improvements  in 
Woulfe's  bottles  have  beei^ deviled.  Still  I  believe  an  appara- 
tus replete  with  similar  advantages,  but  less  unwieldy,  less 
liable  to  fracture  ;  and  baring  fewer  junctures  to  make  at  each 
operation,  ^has  been  a  great  desideratum  with  evety  practical 
chemist.  It  has,  however,  ceased  to  be  so  with  me,  since  1 
contrived  the  apparatus  which  I  sun  about  to  describe. 

Fig.  1.  represents  3  jars  placed  concentrically  within  each 
other,  and  90  proportioned  and  situated,  as  to  admit  2  open- 
necked  concentric  bell  glasses  alternately  between  them.   The 
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neck  of  the  exterior  bell  glass  is  introdoced  inta^  tulmlare 
of  the  receiver  above,  and-receires  Uie  neck  of  the  iatetior 
bell,  glass.  Into  this  is  inserted  a  trampel-shaped .  tnhe. .  The 
tvro  interior  jars  are  famished  with  feet  F,/.  In  order  to  put 
this  apparatus  into  operation,  remove  (without  taking  them 
apart)  the  bell  glasses,  receiver,  and  tnbe  from  the  jars.  Poar 
into  the  latter  the  fluid,  to  be  impregnated,  till  it  reaches  the 
height  mariced  by  the  dots.  The  funnel  mouth,  m,  of  the  re- 
ceiver beii^  provided  with  a  suitable  cork  soaked  in  wax,  &s- 
ten  into  it  firmly  the  beak  of  the  retort,  containing  the  gene- 
rating  materials.  The  bell  glasses  are  then  to  be  replaced  in 
the  jars,  and  arranged  as  in  the  figure.  It  must  be  self-evident 
that  the  gas  proceeding  from  the  retort,  (4f  the  juncture  at  m 
be  air  tight)  must  press  on  the  fluid  in  the  innermost  jar, 
through  the  trumpet-shaped  tube.  If  not  imbibed  with  ade- 
quate speed,  it  must  soon  press  on  the  fluid  at  a,  causing  it  to 
subeide  to  the  narrow  part  <^  the  fl>ot/,  and  thus  to  expose  a 
much  laq^  sur&ce.  If  the  absorption  be  still  inadequate,  a 
further  subsidence  must  ensue,  and  the  ^  escaping  round  the 
brim  of  the  interior  bell  glass  will  act  on  the  fluid  at  6,  and  en- 
large its  surface  bj  depressing  it  to  the  narrow  part  of  the 
foot  F.  Should  the  increased  pressure  and  more  extended 
contact  thus  obtained,  be  still  incompetent  to  efiect  a  complete 
absorption,  the  excess  of  the  gas  may  escape  round  the  brim 
of  the  external  bell  glass  into  the  atmosphere. 

But  so  effectual  is  this  process  in  promoting  impregnation, 
that  I  have  obtained  strong  muriatic  acid  in  the  central  jar, 
without  producing  any  sensible  acidity  in  the  outside  one. 
Absorption  into  the  retort  or  receiver,  is  prevented  by  not  al- 
lowing as  much  fluid  to  be  above  t^e  mouth  of  the  trumpet- 
shaped  tube,  as  would  be  competent  to  fill  the  cavity  between 
it,  and  the  termination  of  the  open  neck  ai  the  exterior  belt 
glass  at  U  As  this  neck  risesiabout  2  or  3  inches  into  the  re- 
ceiver, it  prev&nts  any  foul  matter  which  may  condense  or  boil 
over,  from  getting  into  the  jars.  If  practicable,  it  would  be 
better  that  the  bell  passes,  and  tube,  and  receiver,  should  be 
united  together  while  hot,  at  the  glass-house.  If  all  could  not 
be  joined  in  this  way,  it  would  still  be  advantageous  to  unite 
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thus  ik$  rtcfif oc«  wd  tbe  cpEterior  b«U  gfauwi.  Th^  viterior 
Ml  and  lobe  miijbt  tbea  lii^  ftatened  togetbert  by  griodiog  or 
kHufeg^.  Ab  jet  1  h«re  oolj  used  lutinga  of  waxed  cloth,  or 
eoA.  It  flMjr  be  (groper  to  point  out,  that  3  or  more  coocen- 
trie  bell  glasaea»  a»d  4  or  more  jarsi  augbt  be  need.  Tbe 
unioa  of  tbe  belbt  receiver,  and  tobe  ooce  effectedi  it  ia  hardly 
more  tronUeaome  to  uae  3  than  2«  When  the  fluid  b  tbe 
eentral  jar  ia  saturated,  tbia  anay  be  emptied  ai^d  repleoiriied 
horn  tbe.  auddle  jar,  tbe  b^r  from  tbe  eatemal  eoe«  Tbm 
aupplying  tbe  external  jar  aeew,  tbe  proceiM  nmy  be  continued*. 

Tbe  other  figurea  are  to  e^jAun  ao  epparatua  on  tbe  seme 
principle,  eonatructed  of  boUow,  obloqg  pandellopipeda,  dif- 
fering in  length  more  dian  in  breadth ;  ao  aa  to  altow  a  aer^ 
pontine  tube  to  wind  into  tbe  interior,  and  deUrer  gas  under 
a  Teasel  shaped  like  a  TI 

Fig.  2.  repiesenta  a  Tertical  section  of  tbe  whole  aa  when 
aitoaled  for  uae.^ 

Fig.  3*  a  vertical  aeotion  of  the  lower  vemeb  only« 

Fig.  4>  a  vertical  section  of  the  covers  alone. 

Fig.  5.  a  horizontal  section,  or  ground  plan  of  the  lower 
vessels.  The  upper  vessels  are  so  proportioned  as  to  divide 
&e  distances  between  the  lower  ones  equaUy. 

It  may  be  well  to  ihention»  that  tlua  apparatua,  from  the  £i- 
olity  with  which  it  may  be  cleandd  and  inspected  internally, 
admits  of  being  made  of  porcelain  or  stone  ware«t  1  have  had 
z  cylindrical  one  constructed  of  the  latter  material,  in  which 
thexovers  are  in  one  piece,  with  a  tube  in  the  centre  for  in- 
troducing gas.  The  apparatus  may  be  made  more  efficacioua, 
by  drilling  a  series  of  smaUh^es  round  the  brims  of  the  bell 
glasses  or  covers,  so  as  ^  cause  the  gas,  instead  of  passing 
round  the  brims  in  large  bubbles,  to  divide  itself  into  rery 
small  ones.  Bj  this  means  it  wUl  be  moDO  dioroughly  inter- 
mingled wiHb  fluid.  A 

*  lUccpting,  that  the  covers  oag^ht  to  be  so  depressed,  as  that  their  brims  may 
be  lower  tfaaa  the  bottoms  of  tbe  interior  vessels  over  which  they  are  placed 
t%ap9tixMAj,  Tail  ia  aeoeisfiiy  (o  preveat  the  gas  horn  SAcapJng,  #re  H  tov«i 
«Qc#ss  to  tba  iurCsee  of  the  fluid  beneath  those  bottoms. 

f  The  apparatus  ipay  also  be  made  of  glass  bottles,  duly  proportioned,  and 
cut  (truncated)  altamately  near  the  sboalder  and  near  the  bottom. 
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Fig  .3  .  Fig  .  2. 
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Art-  XIX.  A  Nem  Theory  of  Galvanism^  supported  hy 
some  Experiments  and  Observations  made  hy  means  of 
the  Calormotorj  a  new  Galvanic  Instrument.  Read 
before  the  Academy  of  Natural  Sciences^  Philadelphia^^ 
by  RoRERT  Hare,  M.  D.  Professor  of  Chemistry  in 
the  Medical  Department  of  the  University  of  Pennsyl- 
vania^ and  Member  of  several  Learned  Societies. 

(With  an  Engraving.) 

X  HAV£  for  some  time  been  of  opinioD  that  the  pripciple 
extricated  by  the  Voltaic  pile  is  a  compound  of  caloric  and 
electricity,  both  being  original  and  collateral  products  of 
Galvanic  action. 

The  grounds  of  this  conviction  and  some  recent  experi- 
ments confirming  it,  are  stated  in  the  following  paper. 

It  is  well  known  that  heat  is  liberated  by  the  Voltaic  appa- 
ratus, in  a  manner  and  degree  which  has  not  been  imitated  by 
means  of  mechanical  electricity  ;  and  that  the  latter,  while  it 
strikes  at  a  greater  distance,  and  pervades  conductors  with 
much  greater  speed,  can  with  difficulty  be  made  to  effect  the 
slightest  decompositions.  WoUaston,  it  is  true,  decomposed 
water  by  means  of  it ;  but  the  experiment  was  performed  of 
necessity  on  a  scale  too  minute  to  permit  of  his  ascertaining, 
whether  there  were  any  divellent  polar  attractions  exercised 
towards  the  atoms,  as  in  the  case  of  the  pile.  The  result  was 
probably  caused  by  mechanical  concussion,  or  that  process  by 
which  the  particles  of  matter  are  dispersed  when  a  battery  is 
discharged  through  them.  The  opinion  of  Dr.  Thomson, 
that  the  fluid  of  the  pile  is  in  quantity  greater,  in  intensity 
less,  than  that  evolved  by  the  machine,  is  very  inconsistent 
with  the  experiments  of  the  chemist  above  mentioned,  who, 
before  he  could  effect  the  separation  of  the  elements  of  water 
by  mechanical  electricity,  was  obliged  to  confine  its  emission 

*  In  whose  Journal  it  was  ordered  to  be  printed,  but,  to  prevent  delay,  it 
was  published,  by  the  Author,  in  a  separate  paper,  and  forwarded  by  him  to  the 
Editor  of  this  Journal. 
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to  a  point  imperceptible  to  the  naked  eye.  If  already  •• 
highly  intense,  wherefore  the  necessity  of  a  farther  concen- 
tration ?  Besides^  were  the  distinction  made  by  Dr.  Thomson 
correct,  the  more  concentrated  fluid  generated  by  a  galvanic 
apparatus  of  a  great  many  small  pairs,  ought  most  to  resemble 
that  of  the  ordinary  electricity  ;  but  the  opposite  is  the  case. 
The  ignition  produced  by  a  few  large  Galvanic  plates,  where 
the  intensity  is  of  course  low,  is  a  result  most  analogous  to  the 
chemical  effects  of  a  common  electrical  battery.'  According 
to  my.  view,  caloric  and  electricity  may  be  distinguished  by 
the  following  characteristics.  The  former  permeates  aH 
matter  more  or  less,  though  with  very  different  degrees  of 
facility.  It  radiates  through  air,  with  inmieasurable  celerity, 
and  distributing  itself  in  the  interior  of  bodies,  communicatet 
a  reciprocally  repellent  power  to  atoms,  but  not  to  masses. 
Electricity  does  not  radiate  in  or  through  any  matter ;  and 
while  it  pervades  some  bodies,  as  metals,  with  almost  infinite 
velocity  ;  by  others,  it  is  so  far  from  being  conducted,  that  it 
can  only  pass  through  them  by  a  fracture  or  perforation. 
Distributing  itself  over  surfaces  only,  it  causes  repulsion  be- 
tween masses,  but  not  between  the  particles  of  the  same 
mass.  The  disposition  of  the  last-mentioned  principle  to  get 
off  by  neighbouring  conductors,  and  of  the  other  to  combine 
with  the  adjoining  matter,  or  to  escape  by  radiation,  would 
prevent  them  from  being  collected  at  the  positive  pole,  if  not 
in  combination  with  each  other.  Were  it  not  for  a  modifica- 
tion of  their  properties,  consequent  to  some  such  union,  they 
could  not,  in  piles  of  thousands  of  pairs,  be  carried  forward 
through  the  open  air  and  moisture  ;  the  one  so  well  calculated 
to  conduct  away  electricity,  the  other  so  favourable  to  the 
radiation  of  caloric. 

Pure  electricity  does  not  expand  the  slips  of  gold-leaf,  be- 
tween which  it  causes  repulsion,  nor  does  caloric  cause  any 
repulsion  in  the  ignited  masses  which  it  expands.  But  as  the 
compound  fluid  extricated  by  Galvanic  action,  which  I  shall 
call  electro-caloric,  distributes  itself  through  the  interior  of' 
bodies,  and  is  evidently  productive  of  corpuscular  repulsion, 
it  is  in  this  respect  more  aUied  to  caloric  than  to  electricity. 
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It  is  true,  that  when  common  electricity  causes  the  deflagra- 
tion of  metals,  as  by  the  discharge  of  a  Leyden  jar,  it  must  be 
supposed  to  insinuate  itself  within  them,  and  cause  a  reaction 
between  their  particles.  But  in  this  case,  agreeably  to  my 
hypothesis,  the  electric  fluid  combines  with  the  latent  caloric 
previously  existing  there,  and,  adding  to  its  repulsive  agency, 
causes  it  to  overpower  cohesion,"^ 

Sir  Humphry  Davy  was  so  much  at  a  loss  to  account  for  the 
continued  ignition  of  wire  at  the  poles  of  a  Voltaic  apparatus, 
that  he  considers  it  an  objection  to  the  materiality  of  heat ; 
since  the  wire  could  not  be  imagined  to^  contain  sufficient 
caloric  to  keep  up  the  emission  of  this  principle  for  an  un- 
limited time.  But  if  we  conceive  an  accumulation  of  heat  to 
accompany  that  of  electricity  throughout  the  series,  and  to  be 
propagated  from  one  end  to  the  other,  the  explanation  of  the 
phenomenon  in  question  is  attended  by  no  difficulty. 

The  effect  of  the  Galvanic  fluid  on<  charcoal  is  veiy  consist- 
eat  with  my  views,  since,  next  to  metals,  it  is  one  of  the  best 
conductors  of  electricity,  and  the  worst  of  heat,  and  would 
therefoire  arrest  the  last,  and  allow  the  other  to  pass  on. 
Though  peculiaiiy  liable  to  intense  ignition,  when  exposed 
between  die  poles  of  the  Voltaic  apparatus,  it  seems  to  me  it 
does  not  display  this  characteristic  with  common  electricity. 
According  to  Sir  Humphry  Davy,  when  in  connexion  with  the 
positive  pole,  and  communicating  by  a  platina  wire  with  the 
negative  pole,  the  latter  is  less  heated  than  when,  with  re- 
spect to  the  poles,  the  situation  of  the  wire  and  charcoal  is 
reversed.  The  rationale  is  obvious  :  charcoal,  being  a  bad 
conductor,  and  a  good  radiator,  prevents  the  greater  part  of 
tiie  heat  from  reaching  the  platina,  when  placed  between  it 
and  the  source  whence  the  heat  flows. 

i  had  observed  that  as  the  number  of  pairs  in  Volta's  pile 
had  been  extended,  and  their  size  and  the  energy  of  the  iner- 

*  P<N8ibly  the  electric  flsid  canaei  decompmitions  when  emitted  front  an  im-  . 
palpable  point  (as  in  the  experimenta  of  Wolbston)  because  its  repalsive  agency 
is  concentred  between  integral  atoms,  in  a  mode  analogous  to  that  here  referred 
to;  a  fitameut  of  water  in  the  one  case,  and  of  wire  in  the  ofher^  being  the  me- 
dinitt  of  diRharge. 
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posed  agents  lessened,  the  ratio  of  the  electrical  effects  te 
those  of  heat  had  increased  ;  till  in  De  Luc's  colamnthey  had 
become  completely  predominant;  and,  on  the  other  hand, 
when  the  pairs  were  made  larger  and  fewer  (as  in  Children's 
apparatus)  the  calorific  influence  had  gained  the  ascendancy. 
I  was  led  to  go  farther  in  this  way,  mod  to  examine  whether 
one  pair  of  plates  of  enormous  size,  or  what  mi^t  be  equiva- 
lent thereto,  would  not  exhibit  heat  more  purely,  and  demon- 
strate it,  equally  with  the  electric  fluid,  a  primary  product  of 
Galyanic  combinations.  The  elementary  battery  of  WoNas- 
ton,  though  productive  of  an  evanescent  ignition,  was  too  mi* 
nute  to  dlow  him  to  make  the  observations  which  I  had  ia 
view. 

Twenty  copper  and  twenty  zinc  plates,  about  nineteen 
inches  square,  were  supported  vertically  in  a  frame,  the  dif- 
ferent metals  alternating  at  one  half  inch  distance  from  each 
other.  All  the  plates  of  the  same  kind  of  metal  were  soldered 
to  a  common  slip,  so  that  each  set  of  homogeneous  plates 
formed  one  continuous  metallic  superficies.  When  the  cop- 
per and  zinc  surfaces,  thus  formed,  are  united  by  an  inter- 
vening wire,  and  the  whole  immerged  in  an  acid,  or  aceto- 
saline  solution,  in  a  vessel  devoid  of  partitions,  the  wire  be- 
comes intensely  ignited  ;  and  when  hydrogen  is  liberated  it 
usually  takes  fire,  producing  a  very  beautiful  undulating,  or 
corruscating  flame. 

I  am  confident,  that  if  Volta  and  the  other  investigators  of 
Galvanism,  instead  of  multiplying  the  pairs  of  Galvanic  plates, 
had  sought  to  increase  the  effect  by  enlarging  one  pair  as  I 
have  done,  (for  1  consider  the  copper  and  zinc  sur&ces  as 
reduced  to  two  by  the  connexion)  the  apparatus  would  have 
been  considered  as  presenting  a  new  mode  of  evolving  heat,  as 
a  primary  effect  independently  of  electrical  influence.  There 
is  no  other  indication  of  electricity  when  wires  from  the  two 
sarfiices  touch  the  tongue,  than  a  slight  taste,  such  as  is  ex- 
cited by  small  pieces  of  zinc  and  silver  laid  on  it  and  under  it^ 
and  brought  into  contact  with  each  other. 

It  was  with  a  view  of  examining  the  effects  of  the  proximity 
and  alternation  in  the  heterogeneous  plates  that  I  had  them 
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^nt  into  separate  squares.  By  having  them  thus  divided,  I 
have  been  enabled  to  aseertaiii  that  when  all  of  one  kind  of 
metal  are  ranged  on  one  side  of  the  frame,  and  all  of  the  other 
kind  on  the  other  side  of  it,  the  effect  is  no  greater  than  might 
be  expected  from  one  pair  of  plates. 

Volta,  considering  the  changes  consequent  to  his  contriv- 
ance as  the  effect  of  a  movement  in  the  electric  fluid,  called 
the  process  electro-motion,  and  the  plates  producing  it  electro- 
motors. Bat  the  phenomena  show  that  the  plates,  as  I 
have  arranged  them,  are  caibri-motors,  or  heat  movers, 
and  the  effect  calori-motion.  That  this  is  a  new  view  of 
the  subject,  may  be  inferred  from  the  following  passage  in 
Davy's  Elements.  That  great  chemist  observes,  *^  When 
very  small  conducting  surges  are  used  for  conveying  very 
large  quantities  of  eleotricity,  they  become  ignited  ;  and  of  the 
different  conductors  that  have  been  compared,  charcoal  is 
most  easily  heated  by  electrical  discharges,*  next  iron,  platina, 
gold,  then  copper,  and  lastly,  zinc.  The  phenomena  of  elec- 
trical ignition,  whether  taking  place  in  gaseous,  fluid,  or  solid 
bodies,  always  seem  to  be  the  result  of  a  violent  exertion  of 
tiie  electrical  attractive  and  repellent  powers,  which  may  be 
connected  with  motions  of  the  particles  of  the  substances 
affected.  That  no  subtile  fliiid,  such  as  the  matter  of  heat 
has  been  imapned  to  be,  can  be  dischai^ed  from  these  sub- 
stances, in  consequence  of  the  effect  of  the  electricity,  seems 
probable,  from  the  circumstance,  that  a  wire  of  platina  may 
be  presierved  in  a  state  of  intense  ignition  in  yacuo,  by  means 
of  the  Voltaic  apparatus,  for  an  unlimited  time ;  and  such  a 
wire  cannot  be  supposed  to  contain  an  inexhaustible  quantity 
of  subtile  matter." 

But  I  demand  where  are  the  repellent  and  attractive  powers 
to  which  the  ignition  produced  by  the  Calorimotor  can  be  at- 
tributed ?  Besides,  I  would  b^  leave  respectfully  to  inquire 
of  this  illustrious  author,  whence  the  necessity  of  considering 
the  heat  evolved  under  the  circumstances  alluded  to  as  the 
effect  of  the  electrical  fluid  ;  or  why  we  may  not  as  well  sup- 
pose the  latter  to  be  excited  by  the  heat  ?    It  is  evident,  as  he 

*  The  condosioiis  are  drawn  from  eiperimenti  made  by  the  electricity  ofHt^ 
Voltaic  apparatus. 
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obflcrrM,  dvit  a  wire  cannot  be  supposedl  to  contmn  an  inex' 
bauttible  supply  of  matter  howerer  snbtfle ;  bat  wfaerelbte 
maj  not  one  kind  of  tnbtile  matter  be  supplied  to  it  from  the 
apparatus  as  well  as  another;  especiallj,  when  to  suppose 
such  a  supply  is  quite  as  iacoDsistent  with  the  characteristics 
of  pure  electricity »  as  with  those  of  pure  caloric  ? 

It  is  ericlent  from  Mr.  ChiMreii's  paper  in  the  Annals  of 
Philosophy,  on  the  subject  of  his  hctgt  apparatus,  that  the 
igmtion  produced  by  it  was  ascribed  to  electrical  excitement 

For  the  purpose  of  ascertaining  the  neceasity  of  the  alter- 
nation and  proximity  of  the  copper  and  zinc  plates,  it  has 
been  mentioned  that  distinct  square  sheets  were  employed. 
The  experiments  have  since  been  repeated  and  found  to  suc- 
ceed by  Dr.  Patterson  and  Mr.  Lukens,  by  means  of  two  con* 
tinuous  sheets,  one  of  zinc,  the  other  of  copper,  wound  into 
two  concentric  coils  or  spirals.  This,  tiioegh  the  circom* 
stance  was  not  known  to  them,  was  the  form  I  had  myself 
proposed  to  adopt,  and  had  suggested  as  coQTeuient  for  a  Gal- 
vanic apparatus  to  several  friends  at  the  beginning  of  die  win- 
ter ;*  though  the  consideradon  above  stated  induced  me  to 
prefer  for  a  first  experiment  a  more  manageable  arrange- 
ment. 

Since  writing  the  above,  I  find  that  when,  in  the  apparatus 
of  twenty  copper  and  twenty  sine  plates,  ten  co^er  plirtes  on 
one  side  are  connected  with  ten  zinc  on  the  other,  and  a 
communication  made  between  the  remaining  twei^  by  a  piece 
of  iron  wire,  about  the  eighth  of  an  inch  in  diameter,  the  wire 
enters  into  a  vivid  state  of  combustion  on  the  immersion  of 
the  plates.  Platina  wire  equal  to  No.  18  (the  largest  I  had  at 
hand)  is  rapidly  fused  if  substituted  for  the  iron. 

This  arrangement  is  equivalent  to  a  battery  of  two  large 
Qalvanic  pairs  ;  excepting  that  there  is  no  insalatton,  all  the 
plates  being  plunged  in  one  vessel.  I  have  usually  separated 
the  pairs  by  a  board,  extending  across  the  frame  merely. 

Indeed,  when  the  {arty  plates  were  successively  associated 
in  pairs,  of  copper  and  zinc,  dioiigh  suspended  in  a  fluid  held 

»  Especially  to  Dr.  T.  P.  Jones,  and  Mr.  Rubens  Peale,  who  remember  the 
Mggestioa. 
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in  a  oomyaott  recipient  witihout  partitioDS ;  there  was  coasider- 
able  intensitjr  of  Galvanic  action.  This  shows  that,  independ- 
ently of  any  power  of  conducting  electricity,  there  is  some 
movement  in  the  solvent  fluid  which  tends  to  cariy  forward 
the  Galvanic  principle  from  the  co]^er  to  the  zinc  end  of  the 
series.  I  infer  that  electro-caloric  is  communicated  in  this 
case  by  circulation,  and  that  in  non-elastic  fluids  the  same  diffi- 
culty exists  as  to  its  retrocession  from  the  positive  to  the  ne* 
gative  end  of  the  series,  as  is  found  in  the  downward  passage 
of  caloric  through  them. 

It  ought  to  be  mentioned,  that  the  connecting  wire  should  be 
placed  between  the  heterogeneous  surfaces  before  their  im- 
mersion, as  the  most,  intense  ignition  takes  place  immediately 
afterward.  If  the  connexion  be  made  after  the  plates  are 
immersed,  the  efiect  is  much  less  powerful ;  and  sometimes 
after  two  or  three  immersions  the  apparatus  loses  its  power, 
though  the  action  of  the  solvent  should  become  in  the  interim 
much  more  violent.  Without  any  change  in  the  latter,  after 
the  plates  have  been  for  some  time  suspended  in  the  air,  they 
regain  their  efficacy.  I  had  observed  in  a  Galvanic  pile  of 
three  hundred  pairs  of  two  inches  square,  a  like  consequence 
resulting  from  a  simultaneous  immersion  of  the  whole. ^  The 
bars  holding  the  plates  were  balanced  by  weights,  as  window- 
sashes  are,  so  that  all  the  plates  could  be  very  quickly  dipped. 
A  platina  wire.  No.  18,  was  fused  into  a  globule,  while  the 
evolution  of  potassium  was  demonstrated  by  a  rose-coloured 
flame  arising  from  some  potash  which  had  been  placed  be- 
tween the  poles.  The  heat  however  diminished  in  a  £ew 
seconds,  though  the  greater  extrication  of  hydrogen  from  the 
plates  indicated  a  more  intense  chemical  action. 

Agreeably  to  an  observation  of  Dr.  Patterson,  electrical  ex- 
citement may  be  detected  in  the  apparatus  by  the  condensing 
electroscope  ;  but  this  is  no  more  than  what  Volta  observed  to 
be  the  consequence  of  the  contact  of  heterogeneous  metals. 

The  thinnest  ]Hece  of  charcoal  intercepts  the  calorific  agent, 
whatever  it  may  be.    In  order  to  ascertain  this,  the  inside  of 

•SeeFlAte.    Fig.  3. 
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a  hollow  brasi  cyUndor,  haying  the  internal  diameter  two 
inches,  and  the  outside  of  another  smaller  cylinder  of  tibe  same 
substance,  were  made  conical  and  correspondent,  so  that  the 
greater  would  contain  the  less,  and  leave  an  interstice  of  about 
one-sixteenth  of  an  inch  between  them.  This  interstice  was 
filled  with  wood,  by  plug^ng  the  larger  cylinder  with  this  ma- 
terial, and  excayating  the  plug  till  it  would  permit  the  smaller 
brass  cylinder  to  be  driven  in.  The  excavation  and  the  fitting 
of  the  cylinders  was  performed  accurately  by  means  of  a  turn- 
ing lathe.  The  wood  in  the  interstice  was  then  charred  by  ex- 
posing the  whole  covered  by  sand  in  a  crucible  to  a  red  heat. 
The  charcoal,  notwithstanding  the  shrinkage  consequent  to  the 
fire,  was  brought  into  complete  contact  with  the  inclosing  me- 
tallic surfaces  by  pressing  Uie  interior  cylinder  further  into  the 
exterior  one. 

Thus  prepared,  the  interior  cylinder  being  made  to  touch 
one  of  the  Galvanic  surfaces,  a  wire  brought  from  the  other 
Galvanic  surface  into  contact  with  the  outside  cylinder,  was 
not  affected  in  the  least,  though  the  slightest  touch  of  the 
interior  one  caused  ignition.  The  contact  of  the  charcoal  with 
the  containing  metals  probably  took  place  throughout  a  superfi- 
cies of  four  square  inches,  and  the  wire  was  not  much  more 
than  the  hundredth  part  of  an  inch  thick,  so  that  unless  it  were 
to  conduct  electricity  about  forty  thousand  times  better  than 
the  charcoal,  it  ought  to  have  been  heated ;  if  the  calorific 
influence  of  this  apparatus  result  from  electi  .oal  excitement. 

I  am  led  finally  to  suppose,  that  the  contact  of  dissimilar 
metals,  when  subjected  to  the  action' of  solvents,  causes  a 
movement  in  caloric  as  weU  as  in  the  electric  fluid,  and  that 
the  phenomena  of  Galvanism,  the  unlimited  evolution  of  heal 
by  friction,  the  extrication  of  gaseous  matter  without  the  pro- 
duction of  cold,  might  all  be  explained  by  supposing  a  combi- 
nation between  the  fluids  of  heat  and  electricity.  We  find 
scarcely  any  two  kinds  of  ponderable  matter  which  do  not  ex- 
ercise more  or  less  afiinity  towards  each  other.  Moreover, 
imponderable  particles  are  supposed  highly  attractive  of  pon- 
derable ones.  Why  then  should  we  not  infer  the  existence  of 
similar  affinities  between  imponderable  particles  reciprocally? 
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That  a  peculiar  combination  between  heat  and  l^t  exists  in 
the  solar  beams,  is  evident  from  their  not  imparting  warmth' to' 
a  lens  through  which  they  may  pass,  as  do  those  of  our  culinary 
fires. 

Under  this  view  of  the  case,  the. action  of  the  poles  in  Gal« 
vanic  decomposition  is  one  of  complex  affinity.  The  particles 
of  compounds  are  attracted  to  the  difierent  wires  agreeably  ta 
their  susceptibilities  to  the  positiye  and  negative  attraction,  and 
the  caloric  leaving  the  electric  fluid  with  which  it  had  been 
combined,  unites  with  them  at  the  moment  that  their  electric 
state  is  neutralized. 

As  an  exciting  fluid,  1  have  usually  employed  a  solution  of 
one  part  sulphuric  acid,  and  two  parts  muriate  of  soda  wtHi 
seventy  of  water ;  but,  to  my  surprise,  I  have  produced  nearly 
a  white  heat  by  an  alkaline  solution  barely  sensible  to  the  taste. 

For  the  display  of  the  heat  effects,  the  addition  of  manganese, 
red  lead,  or  the  nitrates,  is  advantageous. 

The  rationale  is  obvious.  The  oxygen  of  these  substances 
prevents  the  liberation  of  the  gaseous  hydrogen,  which  would 
carry  off  the  caloric.  Adding  to  diluted  muriatic  acid,  while 
acting  on  zinc,  enough  red  lead  to  prevent  effervescence,  the 
temperature  rose  from  70  to  1 10  Fahrenheit. 

The  power  of  the  calorimotor  is  much  increased  by  having 
the  communication  between  the  different  sheets  formed  by 
very  large  strips  or  masses  of  metal.  Observing  this,  1  ren- 
dered the  sheets  of  copper  shorter  by  half  an  inch,' for  a 
distance  of  four  inches  of  their  edges,  where  the  communica- 
tion was  to  be  made  between  the  zinc  sheets  ;  and,  vice  versa, 
the  zinc  was  made  in  the  same  way  shorter  than  the  copper 
sheets  where  these  were  to  communicate  with  each  other. 
.  The  edges  of  the  shortened  sheets  being  defended  by  strips  of 
wood,  tin  was  cast  on  the  intermediate  protruding  edges  of  the 
longer  ones,  so  as  to  embrace  a  portion  of  each  equal  to  about 
one  quarter  of  an  inch  by  four  inches.  On  one  side,  the  tin 
was  made  to  run  completely  across,  connecting  at  the  same 
time  ten  copper  and  ten  zinc  sheets.  On  the  other  side  there 
was  an  interstice  of  above  a  quarter  of  an  inch  lefl  between 
the  stratum  of  tin  embracing  the  copper,  and  that  embracing 
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the  zinc  plates.  On  etch  of  the  approechiog  termiiietiotis  of 
the  connectiDg  tin  strata  was  s<4dered  a  kind  of  forceps, 
formed  of  a  bent  piece  c^  sheet  brass,  famished  with  a  screw 
for  pressing  the  jaws  together.  The  distance  between  the 
different  forceps  was  about  two  inches.  The  advantage  of  a 
Tery  close  contact  was  made  very  erident  by  the  action  of  the* 
screws ;  the  relaxation  or  increase  of  pressure  on  the  con- 
necting wire  by  taming  them  being  prodactire  of  a  corres* 
pondent  change  in  the  intensity  of  ignition. 

It  now  remains  to  state,  that  by  means  of  iron  ignited  ia 
this  apparatus,  a  fixed  alkali  may  be  decomposed  extempo- 
raneously.* If  a  connecting  iron  wire,  while  in  combustion, 
be  touched  by  the  hydrate  of  potash,  the  evolution  of  potas- 
siom  is  demonstrated  by  a  rose-coloured  flame.  The  alkali 
may  be  applied  to  the  wire  in  small  pieces  in  a  flat  hook  of 
sheet  iron.  But  the  best  mode  of  application  is  by  means  of  a 
tray  made  by  doubling  a  slip  of  sheet  iron  at  the  ends,  and 
leaving  a  receptacle  in  the  centre,  in  which  the  potash  may 
be  placed  covered  with  filings*  This  tray  being  substituted 
lor  the  connecting  wire,  as  soon  as  the  immersion  o£  the 
apparatus  causes  the  metal  to  bum,  the  rose-coloured  flame 
appears,  and  if  the  residuum  left  in  the  sheet  iron  be  after- 
ward thrown  into  water,  an  effervescence  sometimes  ensues. 

I  have  ascertained  that  an  iron  heated  to  combustion,  by  n 
blacksmith's  forge  fire,  wiU  cause  the  decomposition  of  the 
hydrate  of  potash. 

The  dimensions  of  the  Calorimotor  may  be  much  reduced 
without  proportionably  diminishing  the  effect.  I  have  one  of 
sixty  plates  within  a  cubic  foot,  which  bums  off  No.  16,  iron 
wire.  A  good  workman  could  get  120  plates  of  a  foot  square 
within  a  hollow  cube  of  a  size  no  larger.  But  the  inflamma- 
tion of  the  hydrogen  which  gives  so  much  splendour  to  the 
experiment,  can  only  be  exhibited  advantageously  on  a  large 
scale. 

*  Hub  evideady  differs  from  the  common  ifiode  of  decompoaiog  the  fixed  alka- 
lies by  galTanism  :  there  the  effect  depends  on  electrical  attractions  and  repul- 
sions—here on  the  chemical  agency  of  ignited  iron  produced  extemporaneous^f  in 
the  falTsnic  circuit :  thitmodeofopeniliiiga|ipecntobeww.    EiUor. 
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EXPLANATION    OF    THE    PLATE. 

A  a,  Fig.  Ist,  two  cubical  vessels,  20  inches  square,  inside. 
hbb  b  Si  frame  of  wood  containing  20  sheets  of  copper,  and 
20  sheets  of  zinc,  alternating  with  each  other,  and  about  half 
an  inch  apart.  T  T  tt  masses  of  tin  cast  over  the  protruding 
edges  of  the  sheets  which  are  to  communicate  with  each  other. 
Fig.  2,  represents  the  mode  in  which  the  junction  between 
the  various  sheets  and  tin  masses  is  eflfected.  Between  the 
letters  z  z^  the  zinc  only  is  in  contact  with  the  tin  masses. 
Between  c  c  the  copper  alone  touches.  It  may  be  observed, 
that,  at  the  back  of  the  frame,  ten  sheets  of  copper  between 
c  c,  and  ten  sheets  of  zinc  between  z  Zy  are  made  to  commu- 
nicate, by  a  common  mass  of  tin  extending  the  whole  length  of 
the  frame,  between  T  T  :  but  in  front,  as  in  fig.  1,  there  is  an 
interstice  between  the  mass  of  tin  connecting  the  ten  copper 
sheets,  and  that  connecting  the  ten  zinc  sheets.  The  screw 
forceps,  appertaining  to  each  of  the  tin  masses,  may  be  seen 
on  either  side  of  the  interstice ;  and  likewise  a  wire  for 
ignition  held  between  them.  The  application  of  the  rope, 
pulley,  and  weights,  is  obvious.  The  swivel  at  S  permits  the 
frame  to  be  swung  round  and  lowered  into  water  in  the  vessel 
a,  to  wash  oflf  the  acid,  which,  after  immersion  in  the  other 
vessel,  might  continue  to  act  on  the  sheets,  encrusting  them 
with  oxide.  Between  p  p  there  is  a  wooden  partition  which 
is  not  necessary,  though  it  may  be  beneficial. 

Fig.  3,  represents  an  apparatus  alluded  to,  page  419.  It 
consists  of  a  couronne  des  tassed,  reduced  to  A  form  no  less 
compact  than  that  of  the  trough.  Hollow  parallelepipeds  of 
glass  are  substituted  for  tumblers  or  cells.  The  plates  are 
suspended  to  bars  counterpoised  like  window- sashes. 

The  advantages  are  as  follows.  The  material  is  one  of  the 
best  non-conductors,  is  easily  cleansed,  and  is  the  most  imper- 
vious to  solvents.  The  fracture  of  one  of  the  cups  is  easily 
remedied  by  a  supernumerary.  They  may  be  procured  (as 
in  the  United  States)  where  porcelain  cannot  be  had.  The 
shock  from  300  pairs  is  such  as  few  will  take  a  second  time. 
Some  of  the  effects  have  already  been  stated.* 

At  Fig.  4,  one  of  the  hollow  glass  parallelepipeds  on  an 

enlarged  scale  is  represented. 

*  The  glasses  may  be  had  by  applying  to  Edw.  A.  Pearson,  No.  71  Corohill, 
Boston. 
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MATHEMATICS. 


Art.  XX.  An  improved  Meihod  of  obtammg  the  FonmtkR 
for  the  Sines  and  Cosines  of  the  Sum  and  Differtnce  of 
two  Arcs,  hf  PaorEssoR  Strong,  of  Hamilton  College. 

In  the  circle  ABCD  let  AB 
and  BC  denote  any  two  arcs 
contigQOiu  to  each  other.  Dravr 
f3  their  limiting  diameters  Aa, 
Cc;  their  sines  Bar,  By;  ^uid 
join  X,  y.  Then  will  xy  ss  sine 
of  (AB  +  BC):  for  if  upon  OB 
as  a  diameter  we  describe  a 
circle,  it  will  manifestly  pass 
through  the  points  x  and  y, 
(since  the  angles  OxB,  OyB 
are  right,  see  Euc-  31.  3.)  therefore  OxBy  is  a  quadrilateral 
inscribed  in  a  circle  described  on  OB  as  a  diameter,  and  the 
angle  yOx  at  the  circumference  stands  upon  an  arc  whose 
chord  is  xy.  Again,  if  from  a  we  draw  ad  perpendicular  to 
Cc,  it  will  be  the  sine  of  the  arc  oc  (=AB+BC).  If  now 
we  describe  a  circle  on  oO  as  diameter,  it  will  pass  through  d, 
(see  Euc.  31.  3.)  therefore  ad  is  the  chord  of  an  arc  on  which 
the  an|^e  aOc  stands  in  the  circle  described  on  aO.  But  in 
equal  circles  the  chords  of  arcs  on  which  equal  an^es  at  the 
centres  or  circumferences  stand  are  equal ;  (see  Euc.  26.  and 
29.  3.)  hence  xy  «  ad  =  sin(AB  +  BC).  Now  sine  OxBy  is 
a  quadrilateral  inscribed  in  the  circle  described  on  OB  as  dia- 
meter, we  shall  have  (Euc.  D.  6.)  OBxy  =  BxOy  +  ByOxs: 
sinAB-  cosCB  +  sinCB-  cosAB.  If  OB  be  denoted  by  r,  we 
shall  have  xy,  or  sin(AB  +  BC)= 

sinAB'  cosCB  +  sinCB-   cosAB 
r 
If  AB«A,BC=B,  and  the  radiusr=:l,  8in(A  +  B)  =  sin 
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A'  cosB  -f*  >ii^S*  ^^^^ ;  which  is  the  known  formola  for  the 
sine  of  the  sum  of  two  arcs,  to  the  radius  1. 

Again,  if  through  O  we  draw  the  diameter  DE  perpendicular 
to  Aa,  then  will  DC  be  the  complement  of  (AB  -f  BC).  Draw 
Cp,  the  sine  of  DC  =  cos(AB  +  BC).  Through  B  draw  the 
diameter  Bb ;  from  6,  draw  the  sines  bz,  6r,  of  the  arcs  6c, 
6E  respectively,  and  join  z,  r.  Then  by  describing  two  cir- 
cles, one  on  60  as  diameter,  the  other  on  OC,  it  may  be  proved 
as  before  that  the  circle  described  on  60  passes  through  the 
points  2  and  r,  and  that  the  cii:cle  described  on  CO  passes 
through  p :  and  hedce,  by  the  same  reasoning  as  before,  zrz=: 
CpaKcos(AB +  BC).  Now062rr  being  a  quadrilateral  in- 
scribed in  the  cirole  described  on  60,  we  have  (by  the  prop, 
before  cited)  60'  zr  -f-  Or.  bz  =  6r.  O^  ;  and  hence  60*  zr  = 
6r*  02r— Or*  bz.  But  6r  =  sine  arc  6E  =  sine  arc  BD  ;  and 
since  BD  is  the  complement  of  AB,  6r  8  cosAB.  In  like 
manner  O^sscosBC,  Or  a  sinAB,  and  bz  =  sinBC;  hence 
by  substitution,  60*  zr  =  cosAB-  cosBC  — sinAB-  sinBC.  By 
using   the  same   notation   as  before,   we  have   cos(A  -f-  B) 

cosA' cosB  —  sinA.  sinB     ,..         ^.        .         ^      .    *     . 
= =(if  r  ssa  1)  cosA'  cosB— smA-  sm 

B,  which  is  the  known  formula  for  the  cosine. of  the  sum  of 
two  arcs. 

The  same  construction  will  answer  for  the  two  remaining 
cases  :  for  if  we  suppose  that  6E  and  6c  are  two  arcs,  then  will 
cE  be  their  difference,  and  zr  the  sine  of  cE,  as  proved  above  ; 

hence  zr  («8in(6E— 6c))aB:— -I H — - — .       But  6r  =  sin 

6E,  and  Or  =  its  cosine  ;  and  bz  =  sine  6c,  and  Oz  a  its  cos. 

hence  if  6E  be  denoted  by  a,  6c  by  6,  and  06  as  before,  then 

.„  .  .      -.      sina»cos6~sin6*  cosa      ,.,        ^.    .  , 

willsm(a— 6)  = a  (if  r  s  1)  sma*  cos6— 

sin6*  coso*— .      Again,  AB-f-BC  is  the  complement  of  DC 

or  cE ;   hence  by  the  first  part  of  the  above  investigation, 

xy  =  sin(AB  -^  BC)  =s  coscE :    but   xy   or  sin(A-fB)  ■=  cos 

,       .V       sinA*    cosB    +    sinB*   cosA  ,  .    .         .^i 

(a— 6)  ss — —   and  as  smA  or  AB 

=:  co8BDaacos6E,  Ox  a  cosA  or  AB  =  sinBD  a>  sin6E,  By 
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tssbz^  uabe,  and  Osf  &  Ozsscothe^  we  thaK  lisre,  4]r  sob- 

•titotion,  co8(fl-.6)  » ^ ,  =  (ifr  s=l)co8a. 

C09b  +  fioa*  fliii6« 

From  what  bas  been  said  it  a^ean»  that  if  A  and  B  be  anj 
two  aicf ,  of  which  A  is  the  greatest,  then 

Sm( A ±  B)  =  «nAco»B  ±  sinB.  cosA^ 

n    /  A  _!.  i>\       cosA*  cosB  q:  sinA-  sinB 
Cos(A  ±  B)  =: ^- • 

When  die  radios  r  is  sopposed  «■  1,  die  denominaton  ia 
these  formols  disappear.  In  die  latter,  A  and  B  are  osed  lor 
a  and  by  for  the  sake  of  homogenehj.  The  pn^ety  of  this 
is  manifest ;  lor  as  a  and  h  denote  two  indefinite  arcs,  the  same 
reasoning  will  apply  to  A  and  B,  as  to  a  and  by  die  first  being 
•apposed  in  each  case  the  greatest. 


The  following  Diophantine  Problem  was  proposed  for  solotion 
some  months  ago  in  a  Periodical  Joomal,  which  has  since 
been  discontinued.  To  those  who  are  interested  in  spe- 
culations of  this  nature,  we  presume  that  the  following 
solution,  forwarded,  by  Professor  STaoKo,  of  iiamilton  Col* 
lege,  will  not  be  unacceptable. 

Problem. 

To  find  ikru  poiiiive  rational  Numbers^  Xy  tfy  and  Zy  swh  thai 

x'^y,  x^— z,  y'— OB,  and  y^— z  may  ail  be  sqiuires. 

Assume  x-^ay  for  the  root  of  the  square  x^^y:  thenx*— y 
=  (a:— ay)',  whence  re  «  ^^"^  .     In  like  manner,  by  assam- 

OL-,       ■• 

ing  X— 6z  for  the  root  of  the  square  x^— z,  we  find  z  = — rs — 

Buty'-xaay*  — fL|2L,   (since  x  ca  fL^-t- ) •  and  as  thisia 

2a  2a    / 
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to  be  made  asquare,a8Winie|r--er-'2.--- J  for  its  root ;  whence, 

O  ff     f     >,2 

by   proceeding    as    before,    we  find   y  b **  ^  ^.    But 

^  4ca  — aV 

^^^^       =»  (by  substituting  for  y  its  value)  4  ^  "|^  !>•  ^ 
Again   ^= — T5 =    (by   substituting   for   x   its  vahie) 

^— p ^^ 5  hence 

(by  substituting  for  y  and  z  their  values ;)  and  as  this  also  is 

&c—  1 
to  be  made  a  square,  assume  for  its  root — ^•-.~.    Then  we 

•»»"'»»^«  (4^0'''*'-'K4£fe)+M»-»)'; 

from  which,  by  reduction, 

,_^w  g  (4ca-cVy->(fl^+2c)  (4ca->cV) 

*-^X      ^2  (4ca-cVy ~ (2a  +  c^^       "^• 

Hence  the  values  of  the  required  numbers  are  as  follows : 

■z  a  — ^- ,  (in  which  the  value  of  >  is  to  be  found  frooatiie 

last  equation,)  x  »  - — L_^,  and  y  sr- L— .  • 

4ca^c^a^  4ca— cV 

The  numbers  a,  c,  and  e,  are  to  be  so  assumed  that  x,  y,  and 

2y  may  come  out  positive.     If  a  =»  1,  c  =  2,  and  c  =s  2,  then 

will  a;  =  f,  y  =5  J,  and  z  ««  y,  which  numbers  will  be  found 

upon  trial  to  satisfy  the  question.     It  may  also  be  observed 

that  c  and  a  being  positive,  ca  must  not  exceed  4  ;  but  the 

form  of  the  above  expressions  for  x,  y,  z,  will  be  sufficient  to 

direct  us  how  a,  c,  and  e ,  are  to  be  assumed. 
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MISCELLANEOUS. 


Art.  XXL  An  Account  of  several  Ancient  Mounds,  arid  of 
two  Caves,  in  East  Tennessee,  hy  Mr.  John  Henrt 
Kain,  of  KnoxvUle* 

(Communicated  ibr  the  American  Joniiud  of  Science,  &c.) 

Mounds. 

VrN  the  plantation  of  Mr.  John  Kain  of  Knox  county,  near 
the  north  bank  of  the  Holston  Riv^er,  6  miles  above  its  junc- 
tion  with  the  French  Broad,  is  a  curious  collection  of  mounds 
of  earth,  eyidentlj  the  work  oi  art,  but  of  an  almost  antedilu- 
yian  antiquity,  if  We  may  form  any  conjecture  of  their  aget 
from  that  of  the  forest  which  grows  around  and  upon  them. 
They  are  about  half  a  dozen  in  number,  and  arise  on  about 
half  an  acre  of  level  ground  without  any  seeming  regularity. 
They  are  pyramidal  in  their  shape,  or  rather  sections  of  pyra- 
mids, whose  bases  are  from  10  to  30  paces  in  diameter.  The 
lai^i;e8t  one  in  this  group  rises  about  10  feet  above  the  level 
ground,  and  is  remarkably  regular  in  its  figure.  A  perpendi- 
cular section  of  this  mound  was  made  about  a  year  since,  but 
no  important  discovery  was  made.  It  was  found  to  consist  of 
the  sur&ce  thrown  up,  and  contained  a  good  deal  of  ashes  and 
charcoal; 

This  group  of  mounds  is  surrounded  by  a  ditch,  which  can 
be  distinctly  traced  on  three  sides,  and  encl<|siDg  besides  the 
mounds,  several  acres  of  ground.  It  is  like  the  mounds  co- 
vered with  trees,  which  grow  in-  it  and  about  it.  At  every 
ang^e  of  this  ditch,  it  sweeps  out  into  a  semicircle,  and  it  ap- 
pears in  many  respects  well  calculated  for  defence. 

There  are  many  other  mounds  of  the  same  form  in  Tennes- 
see. At  the  junction  of  the  French  Broad  with  the  Holston, 
there  is  one  in  which  human  bones  are  said  to  have  been  found. 
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Farther  up  French  Broad,  near  Newport,  is  a  verylarge  tuoand* 
It  reposes  on  a  very  level  and  extensive  plain,  and  is  itself  the 
largest  i  ever  saw.  It  is  thirty  feet  high,  and  its  base  covers 
half  an  acre  of  ground.  As  it  ascends  jfrom  its  base,  there  is 
a  slight  inclination  from  a  perpen^cnlar  on  all  sides,  ^d  the 
upper  surface  is  as  level  as  the  rest  is  regular.  From  the  great 
size  of  this  mound,  its  commanding  situation,  and  the  mystery 
which  veils  its  history,  it  is  a  most  interesting  spot  of  ground. 
There  are  many  other  mounds  of  this  description  in  the  State 
of  Tennessee,  but  I  have  not  visited  them. 

Though  not  imiAediately  connected  with  this  subject,  I  take 
the  liberty  to  subjoin  an  account  of  a  remarkable  cave  or  grotto, 
in  a  bluff  of  limestone,  on  the  south  bank  of  the  Holston  River, 
opposite  the  mounds  first  described.  The  bluff  is  perhaps  100 
feet  high  and  60  wide.  The  grotto  is  a  large  natural  excava- 
tion of  the  rock,  60  feet  high  and  30  feet  wide.  It  is  very 
irregular,  and  to  the  very  top  bears  marks  of  the  attrition  of 
waves.  The  river  to  have  been  so  high,  must  have  covered 
Ihe  valley  through  which  it  now  winds  its  quiet  way.  The 
excavation  gradually  diminishes  in  size  as  you  proceed  back- 
ward, till  at  100  feet  from  the  entrance,  it  terminates.  A  re- 
markable projection  of  the  rock  divides  the  back  part  into  two 
stories.  This  grotto,  whose  walls  are  hung  with  ivy,  and, the 
bluff  crowned  with  cedars,  and  surrounded  by  an  aged  forest, 
on  which  the  vine  clambers  most  luxuriantly,  viewed  from  the 
river  which  winds  cltfwly  around  it,  and  reflects  its  image,  is 
more  than  beautiful:  it  is  even  venerable.  But  what  renders 
it  most  interesting  to  many  visiters,  is  a  number  of  rude  paint- 
ings, which  were,  as  tradition  reports,  left  on  it  by  the  Che- 
rokee Indians.  These  Indians  are  known  to  have  made  this 
cave  a  resting-place,  as  they  passed  up  and  down  the  River 
Hokton.  These  paintings  are  still  distinct,  though  they  have 
faded  somewhat  within  my  remembr^ikce.  They  consist  of 
representations  of  the  sun  and  moon,  of  a  man,  of  birds, 
fishes,  &c.  They  are  all  of  red  paint,  and  resemble  in  this 
respect,  the  paintings  on  Paint  Rock  near  the  warm  springs. 

Much  has  been  said  of  the  objects  of  curiosity  in  the  country 
north  of  us ;  and  I  took  the  liberty  to  describe  some  of  them 

Vol.  I....N0.  4.  33 


Digitized  by 


Googk 


430  &m  an  Gi9«t# 

ill  »j  praeediiig  emumniiiGatiM.  ladMI  wemajlMgr»tititho«£ 
iamgBt  of  etaggeratioft,  thiA  the  im^  of  Alk^Magr  Hovnteiift 
preMsts  0  variety  of  tho  mott  curiout  ftatoves,  and  mmj  ohh 
jecti  of  beantj  and  aabKanly.  I  hare  notioed  a  few  of  tht 
tproflusent^  bat  «'(hehrifia  not  toU.'* 


Extrad  rf  a  Letter,  ire* 

EnoToOU,  Nov.  24,  1818. 

I  WAS  on  a  visit  to  a  friend  a  few  days  since,  about  SOmQes 
to  the  north  of  this,  and  was  invited  by  him  to  visit  an  inter- 
esting curiosity  in  the  nei^boarhood.  We  crossed  the  Clynch 
River  where  it  is  much  confined  by  moantains,  and  banks  as 
high  as  mountains.  Our  guide  conducted  us  to  the  foot  of  a 
steep  declivity,  where  we  left  our  horses,  and  with  some  diffi* 
cully  ascended  about  70  yards.  Here  we  came  to  the  mout^ 
of  a  cave  which  had  been  stopped  up  by  a  stone  wall.  The 
waU  was  made  of  limestone  and  mortar,  which  is  now  harder 
than  the  stone  itself.  It  is^  without  a  doubt,  artificial,  for  be^ 
sides  the  evidence  afforded  by  its  structure,  it  contains  bones 
and  qnimal  romaius. 

What  was  this  wall  built  for  ?  There  was  a  tradition  among 
the  inhabitants  that  it  contained  money,,  and  they  were  much 
disappointed  on  opening  it,  not  to  find  any.  Like  other  caves, 
it  contains  a  variety  of  calcareous  concretions,  and  I  obtained 
tome  fine  specimens  of  brown  spar,  which  I  will  takt  the  firsi 
opportunity  to  send  you. 

I  remain  your  Friend, 

JOHN  H.  KAIN. 

N.  B.  This  waU  18  10  feet  thtek. 
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For  Ai  ignencoM  Jowmal  cf  Science,  ^c, 

JBeNJAMIN  SlhUUAWi  Cs^* 

D^ar  Sir, 
I^HOULD  you  think  tbe  f^cis  detaSed  in  fhe  following  flftater 
iiient  worthy  of  publication,  you  are  at  liberty  to  publish  them. 
iThe  knowledge  of  the  first,  I  derived  in  the  year  1802,  from 
a  gentfetnan  and  a  lady,  both  inhabitants  of  fhe  town  wheire 
fhe  person  whose  cas^  is  det^d,  lived :  of  the  Chird  in  1802, 
jtroAk  ihe  same  lady :  and  of  the  second  in  f  602,  from  a  lady,  a 
Bear  relative  of  Mrs.  S.  When  the  fiu:t8  were  comnmnicated 
to  me,  I  immediately  committed  them  to  writing,  and  fo  avoi^ 
ibistakes,  read  what  I  had  written  to  the  persons  communicate 
ing  them. 

I  am  tery  respectfully, 
Your  Friend,  «nd  obedient  Servant, 

BENJAMIN,  W.  DWIGHT. 

AftTf  XXIL    Facts  UhistraHve  of  ike  Pomere  and  Opera- 
ti^ne  of  Ike  Human  Mind  in  a  Dieeased  State. 

1.  ^k>l[E  years  ago  a  farmer  of  fiir  character,  #ho  resided 
in  an  interior  town  in  New  En^and,  sold  his  farm,  with  an  in- 
tention of  purchasing  anodier  itf  a  different  town.  His  mind 
Was  natnndly  of  a  melnnrh^  cast.  Shortly  after  die  salie  of 
bis  fkrm,  he  was  induced  to  believe  that  he  had  sold  it  for  less 
than  its  value.  This  persuasion  brought  on  dissfttisfaction,  and 
eventuaDy  a  considerable  degree  of  melancholy.  In  this  situa- 
tion, one  of  his  neighbours  engaged  him  to  enclose  a  lot  of 
land,  with  a  post  and  rail  fence,  which  he  was  to  cdmkAence 
making  &e  next  day.  At  the  time  appointed  he  went  into  the 
field,  and  began  with  a  beetle  and  wedges  to  spHt  the  timber, 
out  of  which  ^e  posts  and  rails  Were  to  be  prepared.  On 
finishing  his  day's'  work,  he  put  his  beetle  and  Wedges  into  a 
hollow  tree,  and  went  home.  Two  of  his  sons  had  been  at 
work  through  the  day  in  a  distant  part  of  the  samle  field.    On 
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hifl  retnro,  he  directed  them  to  get  up  early  the  neit  moming^ 
to  assist  him  in  making  the  fence.  In  the  course  of  the  eveninf^ 
he  became  delirioos,  and  continued  in  this  situation  several 
jears ;  when  his  mental  powers  were  suddenly  restored.  The 
first  question  which  he  asked  after  the  return  of  his  reason, 
was,  whether  his  sons  had  brought  in  the  beetle  and  wedges. 
He  appeared  to  be  wholly  unconscious  of  the  time  that  had 
elapsed  from  the  commencement  of  his  delirium.  His  sons^ 
apprehensive  that  any  explanations  might  induce  a  return  of 
his  disease,  simply  replied  that  they  had  been  unable  to  find 
them.  He  immp^diately  arose  from  his  bed,  went  into  the  field 
where  he  had  been  at  work  a  number  of  years  before,  and 
found  the  wedges,  and  the  rings  of  the  beetle,  where  he  had 
left  them,  the  beetle  itself  having  mouldered  away.  During 
his  delirium,  his  jnind  had  not  been  occupied  with  those  sub- 
jects with  which  it  was  conversant  in  health.  - 

2.  Mrs.  S.,  an  intelligent  lady,  belonging  to  a  respectable 
fiunily  in  the  State  of  Kew-Tork,  some  years  ago  undertook  a 
piece  of  fine  needlework.  She  devoted  her  time  to  it  almost 
constantly  for  a  number  of  days.  Before  she  had  completed 
it,  she  became  suddenly  delirious.  In  this  state,  without  ex- 
periencing any  material  abatement  of  her  disease,  she  continued 
for  about  seven  years ;  when  her  reason  was  suddenly  re- 
stored. One  of  the  first  questions  which  she  asked  after  her 
reason  returned,  rdated  to  her  needlework.  It  is  a  remark- 
able fact,  that  during  the  long  continuance  of  her  delirium  she 
said  nothing,  so  fiur  as  was  recollected,  about  her  needlework, 
nor  concerning  any  sach  subjects  as  usually  occupied  her  at- 
tention when  in  health. 

3.  A  lady  in  New  England,  of  a  respectable  family,  was  for 
a  considerable  period  subject  to  paroxysms  of  ddirium.  These 
paroxysms  came  on  instantaneously,  and  after  continuing  an  in- 
definite time,  went  off  as  suddenly ;  leaving  her  mind  perfectly 
rational.  It  often  happened  that  when  she  was  engaged  in  ra- 
tional end  interesting  conversation,  she  would  stop  short  in  the 
niidst  of  it,  become  in  a  moment  entirely  delirious,  and  com- 
mence a  conversation  on  some  other  subject,  not  having  the 
remotest  connexion  with  the  previous  one,  nor  would  she  ad- 
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rert  to  that  daring  h^r  delirium.  When  she  became  rational 
again,  she  would  pursue  the  same  conversation  in  which  she 
had  beeii  engaged  during  the  lucid  interval,  beginning  wher^ 
she  had  lefl  off.  To  such  a  degree  was  this  carried,  that  she 
would  complete  an  unfinished  stoiy  or  sentence,  or  even  an 
unfinished  word.  When  her  next  delirious  paroxysm  came  on, 
she  would  continue  the  conversation  which  she  had  been  pur- 
suing in  her  preceding  paroxysm ;  so  that  she  appeared  as  a 
person  might  be  supposed  to  do,  who  had  two  souls,  each  occa- 
sionally dormant,  and  occasionally  active,  and  utterly  ignorant 
of  what  the  other  was  doing. 


INTELLIGENCE. 


Art.  XXIIL     1.     Discovery  of  American  Cinnahar  ami^ 
Native  Lead. 

Extract  of  a  letter  from  Dr.  Cofn^tock  of  Hartford,  to  the  Editor. 

Sir, 

J.N  ans^grer  to  your  inquiry  concerning  the  discovery  of  sul- 
phuret  of  mercury^  and  native  lead  in  this  country,  I  send  you 
the  following  summary  of  a  letter  1  received  from  B.  F.  Stick- 
ney,  Esq.  Indian  agent,  dated  Fort  Wayne,  Dec.  1,  1818. 

Mr.  Stickney  states,  that  the  situation  of  Fort  Wayne,  and 
the  country  surrounding,  is  a  high  level,  probably  about  800 
feet  above  the  sea.  From  this  place  the  water-courses  divide 
and  take  different  directions,  on  the  one  hand  falling  into  the 
Gulf  of  Mexico,  and  on  the  other  into  the  Bay  of  St.  Lawrence. 
The  whole  country  is  of  secondary  formation,  chiefly  calca- 
reous and  aluminous. 

Bitumen  and  sulj^iur  are  every  where  to  be  fouqd,  and  aiis 
usual,  accompanied  by  the  metals. 

In  speaking  of  the  cinnabar,  his  words  are,  "  I  have  found 
a  black  and  garnet-coloured  sand,  in  great  abundance  on  the 
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«hi»«8  of  the  Ui«$  Em  and  Miehigio^  ihit  ii  a  tdfAniiet  of 
merciiry,  and  yields  about  fsakf  par  coot  It  io  so  emy  to  be 
ebtaioed,  and  io  so  .eom^enieiit  a  £irm  for  distiHaliow^  tfuit  it 
■ost  hacoiBo  an  infiortaBt  artide  of  commatce.'^ 

Tha  oaliTe  lead  was  foaiid  on  Oe  A^^^mze  Riyer,  al  a  eofti- 
iidenble  distance  from  tie  fort. 

Of  tlys  he  sajs,  *^  metallic  lead  is  so  intar^isised  wilb  gt^. 
lana,  as  to  pro^e  incontestiJ^lgr  the  ciislance  crf'iialiye  )i^ad^^ 
Respectfafly, 

Tour  obedient  Serrsmt, 

J.  L.  COMSTOCK, 

fiif^amn  SiUiman,  AC  D^  4^. 

2.  Tf^e<>reticcd  views  t^  Pr^fBiBor  Hare  of  PkUaddphia. 

We  are  anUiorized  to  mentiooi  ^t  Dr.  Robert  Hare  baft 
tanght  in  his  lectares  during  the  last  eighteen  months,  that  acid 
properties  never  appearing  in  the  absence  of  water,  this  fluid 
or  its  dements  are  most  entiQed  to  be  considered  as  the  acidi« 
fjring  principle :  but  that  probably  it  does  not  exist  in  acids  as 
water,  but  is  decomposed  when  added  to  them,  the  particles 
of  hydrogen  and  oxygen  by  thdr  different  polaritief  taking 
opposite  sides  of  those  cooiposibg  the  base.  The  extrkatiflft 
of  hydrogen  1^  the  action  of  diluted  salphunc  ai»d  idb  iron  or 
zinc,  being  the  eonse^aence  of  a  previoos,  not  simultaiieoua 
decomposition  of  waler.  Hence  when  su^aric  or  ailric 
acids  are  so  concentrated  as  to  char  or  ignite,  they  are  not 
acids  raal^. 

3.    J^m  Wwk  en  Chemidry. 

Dr.  John  Gorham  of  Boston,  Professor  of  Chemistiy  ut 
Haryard  Univernty,  kc  has  pnUifdied  Ae  first  yolame  of  his 
Elements  of  Chemical  Science.  The  work  wiU  be  comprised 
in  two  Tolumes,  and  its  completion  will  be  anticipated  wttth  in- 
terest  by  the  scientific  public* 
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4.  B^kmcal. 

Dr.  Romer  of  Zaricb»  has  faegwi,  since  1815,  to  publish  a 
aew  editioQ  of  the  SjstenMi  VegetabiliiuD  of  linmBOS  ;  he  pro- 
ceeds in  its  paUicatioB  ;  it  will  form  several  Tolamcs. 

Robert  Brown  of  London,  is  eadeaYoariag  to  g[ronp  the  na« 
tural  orders  of  plants  into  natural  classes,  or  rather  into  larger 
natural  orders,  with  determinate  characters :  he  has  communi- 
cated some  parts  of  his  labour  to  the  botanists  of  Paris.  He 
has  been  the  first  to  employ  as  a  new  character  in  the  distinc- 
tion of  natural  orders,  the  estivation  of  flowers,  or  the  manner 
in  which  they  are  folded  in  the  buds. 

C.  S.  Rafinesque,  in  his  Analysis  of  Nature,  has  adopted  a 
ttew  practice,  that  of  giving  single  substantive  Latin  names  to 
the  natural  orders  and  families  of  plants. 

Mirbel  has  proposed  a  new  nomenclature  of  fruits  in  his 
Elements  of  Botany. 

DecandoUe,  after  publishing  the  principles  of  the  science  in 
his  Theory  of  Botany,  has  begun  to  undertake  a  general  spe- 
cies plantarum,  according  to  the  natural  classification. 

Three  splendid  Floras  of  the  south  of  Europe  have  been 
undertaken.  1.  Flora  Graeca,  by  Sibthorp  and  Smith  in 
England.  2.  Flora  Lusitanica,  by  Link  and  Hofiinansegg  in 
Germany.  3.  Flora  Nepolitana,  by  Tenore  in  Naples.  They 
are  very  expensive  works,  and  are  not  yet  terminated*  Re- 
eehed  in  January^  1819. 

5.  Stauroiide, 

Extract  of  a  letter  to  tl)e  Editor,  from  John  Torre^,  M.I>.,  of  New-ToriL 

**  Mr.  Pierce  and  myself  lately  found  staurotide  on  the 
iriand  of  New-Tork.  It  occurs  in  considerable  quantity  in  a 
rock  of  mica  sUUe^  on  the  banks  of  the  Hudson,  about  three 
and  a  half  miles  from  the  city.  The  crystals  very  seldom  form 
the  perfect  cross,  though  many  were  found,  intersecting  each 
other  imt>erfect]y  at  angles  of  60^.  Several  single  crystals 
were  obtained  exceedingly  perfect  They  wefe  shbrt  4-sided 
prisms,  with  the  acute  lateral  edges  truncated  at  each  ex- 
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tremity  on  the  two  solid  angles  of  the  most  obtase  lateral 
edges,  forming  diedral  terminations  at  each  ex- 
tremity of  the  prism.  The  faces  of  these  ter- 
minations were  inclined  to  each  other  at  an  angle 
of  67°  and  a  few  minutes.  The  annexed  figure 
shows  the  form  of  the  crystal. 

6.  SupplemefU  to  the  *'  Rttnarks  on  ihe  Geology  and  Mineralogy 
of  a  Section  of  Massachusetts y  on  Connecticut  River ^  4rc.^* 
eonicdned  in  JVb.  2,  Art.  I,  of  this  Joumalf  by  £.  Hitch- 
cock, A.  M. 


The  following  minerals,  found  in  the  region  above  named, 

were  either  omitted  in  the  former  list,  or  have  been  noticed 

since  that  was  made  out. 

Bog'iron  Ore.    In  Greenfield  and  Warwick. 

Homstone.    Rare  ;  in  Deerfield  and  Conway. 

Silicious  Slate.  In  rolled  pieces,  on  the  banks  of  Deerfield 
river ;  not  abundant. 

Basanite,  or  Lydian  Stone.     Same  locality. 

Augite.  In  an  aggregate  of  greenstone,  quartz,  and  calcareous 
spar,  in  the  greenstone  range,  Deerfield.  Colour 
black,  and  the  crystals  usually  imperfect,  or  broken. 

Staurotide.  In  mica  slate,  Northfield,  one  mile  east  of  the 
village,  on  the  turnpike  to  Boston.  The  crystals  ob- 
served were  six-sided  prisms.  The  same  rock  con- 
tains reddish  garnets. 

THE  LEVERETT  RANGE  OF  GRANITE. 

This  name  is  given  to  a  granite  range  that  emerges  firom 
the  puddingstone  near  the  centre  of  Amherst,  and  extends 
northerly,  with  some  interruption,  nearly  thirty  miles,  through 
Leverett  and  Montague  to  Northfield.  And,  indeed,  there  is 
some  reason  to  suppose  that  it  again  appears  to  the  north  of 
Northfield.  The  range  is  widest  in  Leverett,  where  its 
breadth  is  more  than  a  mile  It  is  noticed  in  the  **  Remarks," 
No.  2,  Art.  I,  of  this  Journal,  and  may  be  seen  on  the  section 
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accompanyiDg  that  <;ommntiication.  But  od  further  examina'' 
lion  it  has  been  found  to  be  more  extensive  than  was  8np« 
posed.  The  texture  of  the  rock  is  coarse.  Plates  of  mica, 
3  or  4  inches  across,  are  common  in  it ;  and  one  specimen  of 
a  beautiful  Hue  feldspar,  the  fragment  only  of  a  crystal,  mea- 
sured in  one  direction  8  inches. 

Two  circumstmices  in  this  range  give  it  an  interest  in  the 
eye  of  a  geologist.  The  one  is  its  proximity  to  sandstone  and 
puddingstone  ;  and  the  other,  its  small  elevatioa  in  compari- 
son with  the  surrounding  rocks  of  later  formations.  In  some 
places  no  other  rock  could  be  found  lying  between  the  granite 
and  puddingstone ;  though  the  soil  prevented  my  observing 
whether  there  is  an  actual  contact*  But  in  general  there  is  a 
stratum  of  mica  slate  a  few  rods  wide  between  these  rocks, 
and  not  unfrequently  gneiss  lies  between  the  mica  slate  and 
granite. 

Standing  on  this  range  in  Leverett,  you  have  on  the  west, 
at  about  100  rods  distant,  a  precipitous  mountain  of  sandstone 
and  puddingstone,  five  or  six  hundred  feet  higher  than  the 
granite.  On  the  east,  a  mile  or  two  distant,  a  mountain  of 
sienite  gradually  rises  to  a  still  greater  height  than  the  pud- 
dingstone ;  and  on  the  southwest,  at  nearly  the  same  distance, 
you  can  see  an  alluvial  formation.  In  general  this  granite 
does  not  rise  so  high  as  the  adjacent  rocks,  whether  secondary 
or  primitive. 

VEINS   OF   ORE   IK   THIS  GRANITE. 

1.  Of  Galena  in  Leverett. 

This  ore  £>rms  a  narrow  vein  in  the  southwest  part  of  the 
town,  on  land  of  Moses  Smith,  two  miles  from  the  Congre- 
gational meeting-house.  The  direction  of  the  vein  is  nearly 
north  and  south,  and  where  I  saw  it,  only  a  foot  wide.  The 
gangue  is  sulphate  of  barytes. 

2.  Of  Galena^  Copper  Pyrites^  and  Blende. 

This  vein  is  a  little  more  than  a  mile  north  of  the  one 
above  described,  and  it  may  be  a  continuation  of  the  same 
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Ttitf.  Tbt  gmgie  is  vtaily  aD  tqiial  ateisftore  of  sidylttto 
of  halite  aod  quartz  ;  and  galena  and  aidpbiual  of  ciqpfcr 
are  dmaomated  tiuroai^  it  id  abool  die  aama,  tbat  is»  e^iuil 
propovtioiia.  The  blende,  vbpch  is  of  a  yellowitli  aspeoi 
wbeA  the  firactared  cryatal  is  bald  in  a  ceitain  fesition,  af* 
pean  only  occasionally.  This  Tein  is  se¥eral  fieet  wide,  baa 
been  wroei^  to  a  saiatt  extent  ift  tiio  ^aces,  and  its  direc- 
tioD  is  neatfy  nertb  s«Mi  soeth.    It  is  on  Imd  of  Mr.  Field. 

BaditUed  ^eoHr.  In  the  abeve  y&a.  A  eensideraUe  tes* 
deocy  to  crystaHizatieD  appears  i^  this  place,  sot  ooly  hi  Une 
quarts,  bet  ia  the  foliated  stnictiife  of  the  barytea. 

Brmtm  $p0ir*  Ia  the  same  place-  B«t  little  of  dus  miaeral 
was  DoticeA  It  exfoliated  before  the  blowpipe,  tw»ed  bfawk^ 
aad  became  viagDietic. 

3.  Of  Specular  Oxide  of  Iron  in  Montague, 

This  IS  found  in  a  partially  detached  emioeQee,  100  feet 
Ugh,  near  the  acnth  line  of  MentasQe,  on  bad  of  Mr.  TaA,  a 
little  soethwest  from  the  eeoiueace  of  Miller's  riyer  witt  the 
CenoecticQl.  The  whole  hill,  not  less  than  100  rods  in  cir- 
ceaferetice  at  its  base,  is  traTersed  by  niua^ens  Yeins  ef  this 
ore ;  and  scarcely  a  foot  of  the  rock  is  to  be  aeen  that  dees 
not  contain  these,  varying  in  width  from  a  mere  line  to  sereral 
inches.  The  principal  Tein  appears  on  the  t<^  of  the  Intt ; 
and  is,  as  nearly  as  1  coald  determine,  not  less  than  ten  feet 
wide,  lying  in  a  north  and  sonth  direction.  The  ore  seems 
to  be  abundant,,  and  generally  pvre.  Masses,  that  have  been 
separated  by  blasting,  and  weighing  from  100  to  200  pounds, 
lie  on  the  surface.  A  small  proportion  of  sulphuret  of  iron 
was  observed  in  some  specimens.  The  gangue  is  qmfftz,  and 
the  wails  and  hill  granite. 

No  opinion  is  here  intended  to  be  offered  concerning  the 
probable  vahie  of  these  ores,  if  worked.  If  they  be  useless 
to  the  present  generation,  they  may  not  be  so  to  some  future 
one,  when  labour  shall  be  cheaper;  and  therefore  it  was 
thought  to  be  of  some  consequence  to  point  out  their  localities. 

In  the  remarks,  to  which  this  paper  is  a  supplement,  blue 
quartz  was  inadvertently  put  down  amoog  the  aunersds  found 
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in  DeerfieM.  I  presume  it  does  not  enst  diere.  It  is  also 
probable  that  &e  rarictj  of  ganets  fbiusid  in  Conway^  is  not, 
jas  formerly  stated^  the  melanite. 

7.    JViw  PniH:e$sfor  Tfifi^ninf. 

A  process  for  effecjtiog  the  tanniag  of  leafier  in  a  neat,  ei;*- 
peditioos,  and  thorou^  manner,  has  been  discovered  bye 
Mr.  Steel,  of  Connecticat  t  soQie  account  of  it  may  be  ff^tn 
iiereafter. 

8..    GofMieonoA  betmten  Chmistry  and  Medicine, 

This  sniject  has  been  discussed  in  an  able  and  interestin|r, 
manner  by  Professor  Cooper,  of  Philadelphia,  in  a  public  dis^ 
course,  which  has  mm  been  some  months  before  the  pubUc* 

9^     BruciU. 

A  new  Species  in  Mineralogy,  discoFered  by  the  late  Dr. 
Bruce.  We  hope  to  publish  ^l  the  uext  Number  a  descripr 
(ion  apd  smalysis  of  it 

)0.     Lithagraphy, 

We  we  i^omised  for  our  next  Number,  a  full  account  of 
this  art,  of  which  we  have  received  a  beautiful  specimen, 
j9  Minerva,  executed  by  Mr.  Bates  Otis,  an  ingenious  and  en- 
terprisij9g  artist  of  Philadelphia,  who,  under  the  patronage  of 
Dr.  Samuel  Brown,  is  preparing  to  disseminate  the  produc* 
tions  of  his  skill,  and  to  make  this  important  art  (executed  with 
American  materials,)  exteyisivdy  useful  in  thi^  country. 


N.  B.  As  this  number  has  already  much  exceeded  its 
proper  size»  we  are  obliged  to  suppress  many  articles  of  do* 
n^estic,  and  all  those  of  foreign  intelligence. 
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CONCLUSION. 

Jjf  the  prospectas  of  this  work,  the  expectation  was  expressed 
that  each  Namber  woald  contain  from  64  to  80  pages  ;  that  as 
manj  as  four  Numbers  might  be  issued  within  the  year,  and 
engravings  were  promised  for  such  subjects  as  might  require 
them. 

The  Numbers  published,  have  actuaHy  contained  from  104 
to  132  pages,  the  four  hare  been  issued  within  a  period  often 
months,  and  twelve  copper-plate  engravings  and  several  wood- 
cuts, illustrate  the  present  volume. 

Of  the  subjects  proposed  in  the  plan  of  the  work,  our  pages 
contain  notices,  more  or  less  extensive,  of  Geolog^r,  Mineralogy, 
Botany,  Zoology,  Chemistry,  Natural  Philosophy,  Mathematics, 
Useful  Arts,  Fine  Arts,  Inventions,  Reviews,  Biography,  and 
Intelligence.  How  far  then  we  have  redeemed  our  pledge, 
we  leave  it  for  our  readers  to' decide. 

In  the  commencement  of  an  enterprise,  for  the  first  time 
attempted  in  this  country,  an  enterprise  arduous  in  its  nature 
and  uncertain  in  its  issue,  it  will  not  be  doubted  that  consider- 
able solicitude  was  experienced. 

To  concentrate  American  efforts  in  science  and  the  arts,  by 
furnishing  adjournal  to  record  their  proceedings,  will,  in  our 
view,  not  only  have  a  direct  influence  in  promoting  the  honour 
and  prosperity  of  the  nation  as  connected  with  its  physical  in- 
terests, but  will  also  tend  in  no  small  degree  to  nourish  an 
enlarged  patriotism,  by  winning  the  public  mind  from  the  odi- 
ous asperities  of  party.  That  entire  success  will  attend  our 
efforts,  it  would  perhaps  be  presumptuous  to  expect,  but  we 
trust  that  the  interesting  previous  question,  whether  such  a 
work  can  be  adequately  sustained,  by  appropriate  materials, 
may  be  considered  as  now  decided.  The  support  which  we 
have  received,  and  for  which  we  are  deeply  grateful,  has  been 
far  beyond  our  most  sanguine  hopes,  and  has  caused  us  to  dis- 
pense with  no  small  portion  of  those  less  important  efforts  of 
our  own,  with  which  we  were  prepared  to  succour  our  infant 
undertaking. 
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If  we  xmy  he  allowed  to  express  a  wisb  relative  to  the  nature 
of  fatureconnnanications,  it  would  be,  that  those  of  a  scientific 
nature  should  not  be  diminished,  while  those  ¥«lating  to  the 
arts,  to  agriculture,  and  to  domestic  economy,  should  be  in- 
creased ;  we  particularly  solipit  the  communications  of  practi- 
cal men,  yersed  in  the  useful  and  ornamental  arts,  and  they  will 
be  acceptable  should  they  not  even  be  clothed  in  a  scientific 
dresl. 

Arrangements  hare  been  made  for  the  reception  of  an  in- 
creased number  of  the  best  European  Journals,  both  from  the 
continent  and  from  Britain ;  they  have  already  begun  to  arrive, 
and  we  hope  to  give  in  future  numbers,  more  full  details  pf 
foreign  scientific  intelligence,  althou^  it  is  true  that  this  spe- 
cies of  information  has  hitherto  been  stinted,  not  from  poverty 
of  materials,  but  firom  the  pressure  of  original  American  com- 
munications. 


In  justice  to  the  publishers  pf  this  wi^rk,  we  add,  that  this 
publication  is  an  expensive  one ;  very  heavy  advances  have  been 
already  made  by  them,  while  only  a  trivial  amount  has  been 
received  in  return.  It  is  hoped,  therefore,  that  subscribers 
will  promptly  renaty  free  from  postage  ^  the  small  stipulated 
sum,  and  also  make  the  required  advance  for  the  succeeding 
volume.  This  last  is  not  due  till  the  first  number  of  that  volume 
has  been  issued,  but  it  would  save  postage  to  remit  both  sums 
at  once,  and  thus  also  it  will  be  known  what  subscriptions  are 
continued.  In  a  subscription  so  widely  dispersed  over  a  large 
portion  of  the  United  States,  an  inattention  to  punctual  payment, 
must  soon  put  in  hazard  the  existence  of  a  work,  having  other- 
wise the  fairest  prospects  of  continuance,  and  we  hope  of  use- 
fulness. 

Should  this  appeal  be  promptly  answered,  the  first  number 
of  the  next  volume  (already  in  considerable  forwardness,)  will 
be  published  in  the  course  of  the  summer ;  and  should  men  of 
ability  continue  to  furnish  communications,  aqd  tAe  public  b$ 
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44s  IWiNjry^ 

#aKN^  lb  |M(jrykr  4^  ttmO^yit  18  01*  wish  ftf  pttbi^^ 
htti  with  graMr  fre^iicAcy,  and  to  «oiiq^e«e  m»  tdaai» 
whenetrer  we  u«  prepisredy  widioQt  ccwflniiig  oantlireB  10  p«t- 
€t\SKr  period*  of  time. 

N4fw4bven,  Om.  ^Uoy  17,  1819. 


POSTSCRIPT. 

Amseicar  wohomoit.  socntT. 


We  bvfe  die  pkawve  to  Mio«oce»  Oat  en  Aseiieaiii  Qeo^ 
logKal  Society  htt  Ibee^  reeestly  dismissed  by  an  aModlilioa 
of  gentlemen,  residing  in  yariotn  parts  of  the  United  Slatee. 
An  Act  of  Incorporation,  conferring  the  necessary  powers^,  has 
been  granted  by  the  Legislatare  of  Connecticut,  and  &rther 
accounts  of  the  plan  and  progress  of  the  Society  may  be  ex* 
pooled  in  fcture  siunliers  of  ttis  wotk.^ 
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Respiratien  of  oxygen  gas,  96. 

Remew  of  Cleaveland's  Mineralogy,  36. 

Reynolds  (Dr.  W.  G.)  on  meteors,  266. 

Riige,  (Blue)  its  geology,  217. 

Rix)er,  (White)  in  Java,  69^— In  a  cava,  320. 

Rock  paint,  67. 

Rocks,  transition,  of  East  Tennessee,  61.— Of  Indiana,  131.— Secondary, 
213. 

RoHboUia,  366. 

S. 

Sandstone  old  red,  212— of  the  Capitol,  Washington,  216— of  CorawaU, 
England,  234. 

StUt,  its  effects  on  vegetation,  389— 391— on  ftJf>»«»^^^ag  394. 

iSoZ/fofHarrodsburg,  403. 

Seof  (Mr.  Thomas)  on  Herpetology,  266— on  zoophytes,  &c.,  381. 

SOuuffer,  (Rev.  F.  C.)  on  peat,  139— localities,  236. 

;Sea-ira^er,  (distilled)  172. 

Sej^ert,  (Dr.  Adam)  37. 

SienUe,  106. 

Sheldon  (Wm.)  on  tanning,  &c.,  312. 

Siher,  (mlminating)  accidents  from,  169. 

Sines  and  Cosines,  formulse  for,  424. 

Slate,  argillaceous,  62,  67,  70—342. 

Smith  (Professor  E.  D.)  on  earthquakes,  &c.,  93. 
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Soapsione,  62. 

Society^  (American  Geological)  442. 

SatUhampion  levelj  137. 

Spar,  (fluor)  49,  52. 

Sponges,  on  Long  Island,  149. 

Springs,  saline,  49— mineral,  66. 

Sieam  decomposed,  92— engine,  93— rotatory  of  S.  Morej,  Ifltt*-     • 

SHlbii€y  134. 

SiUson  (Mr.  W.  B.)  on  Indiana. 

Storms,  salt,  388. 

StrongU  CPra[,)  m«thi»matical  papers,  424. 

SuUtvan  (John  S.,  i^.)  on  heat  and  light,  91— on  steam  engince,  157. 

Sulpkur,  (native)  237— -fprings  in  Inc^na,  133. 

T. 
Tabular  view,  46,  134. 
Tale,  fibmuB  and  scalj,  237. 

Tanning,  by  means  of  chemat  wood,  312— notice  oC  a  new  BMde  o^  439. 
Tar,  used  to  afford  light,  92— to  worlt  stafm  engines,  164. 
Tennessee,  (East)  its  Geology,  iic.,  60. 
Ten^erameni  (Musical)  essay  on,  9,  176. 
TTionur,  (affection  of)  relieved  by  oacygen  gas,  95^ 
Titanium,  ozyde  of,  50,  134,  355. 
Tom  (Mount)  rests  on  sandstone,   109. 
TbfT^edoet  of  fulminating  silver,  169.     . 

Torrey,  (Dr.  Joho)  on  Staurotide,  &c.  # 

Towrmalinei  237. 

Tourmalines  of  Goshen,  kc ,  Col.  Gibbe  on,*  346. 
Trap,  what  it  b,  5 1— {>rimitive  and  transition,  212. 
TVumdutf,  (Col.)  his  picture  of  Independence,  206. 
Twf^sten  and  Tellurium,  American,  312,  316,  405. 

Vapour^  effects  of,  on  flame,  401. 

Vawpulin,  a  new  alkali,  310. 

Vegetables,  effects  of  their  oombostaon,  334* 

Vegetation,  Journals  o^  76, 77,  256,  359. 

View,  tabular,  46. 

Virginia,  geology  and  mineralogy  of,  fee,  60. 

W. 
JSFodbe,  of  aqueous  origin,  233— analysis  o^  296. 
FFArm  springs,  66. 
WaUrhouse,  (Dr.  Benjamin)  37. 
Webster  (Dr.  I.  W.)  on  Calton  Hill,  230— letter  from,  243— on  wacke, 

296-4ii8  lectures,  304— cabinet,  305. 
WeOs  (Mr.   R    W.)  on  Prairies,  fee,  331— of  Cidumbia  affsctnd  by 

earthquakes,  93. 
Western  Museum  Society,  203. 
WilHasns,  (Dr  Stephen)  his  calendar,  &c.,  359. 
Williamstown,  its  geology,  &c.,  337. 
Winds  of  the  West,  276. 

Wood,  petrifactions  o(,  50— 56— chesnnt  applied  to  tanning,  313. 
Wooips  apparatus,  substitute  for,  410. 
Works  (elementary)  on  mineralogy,  38. 

X. 
Xanl&tum  maculatum,  151. 

Z. 
Zoology,  American,  5— Ibssil,  381. 
Zoophytes,  &c.  38(1. 
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